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Notic*  of  Proposed  U.S.  Notional  Aviation 
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AGENCY:  Federal  Aviation  Adminis¬ 
tration  (FAA),  DOT. 

ACTION:  Notice  of  Proposed  National 
Aviation  Standard. 

SUMMARY:  This  action  proposes  a 
U.S.  National  Aviation  Standard  for 
the  Discrete  Address  Beacon  System 
(DABS).  The  standard  would  define 
the  system  and  the  performance  char¬ 
acteristics  of  its  components.  It  is  in¬ 
tended  to  satisfy  overall  operational 
needs  and  assure  compatibility  with 
all  elements  of  the  National  Airspace 
System  (NAS).  While  not  regulatory, 
the  standard  may  provide  the  basis  for 
later  rule  madcing  affecting  airborne 
navigational  equipment. 

DATES:  Comments  must  be  received 
on  or  before  May  26, 1978. 

ADDRESS:  Director,  Systems  Re¬ 
search  and  Development  Service,  Attn: 
ARD-50,  Federal  Aviation  Administra¬ 
tion,  Department  of  Transportation, 
Trans  Point  Building,  2100  Second 
Street  SW.,  Washington,  D.C.  20591. 

FOR  FURTHER  INFORMATION 
CONTACT: 

P.  D.  Hodgkins.  Surveillance  Branch, 
ARD-240,  Communications  Division, 
Systems  Research  and  Development 
Service,  Federal  Aviation  Adminis¬ 
tration,  2100  Second  Street  SW., 
Washington.  D.C.  20591,  telephone 
202-426-4085. 

SUPPLEMENTARY  INFORMATION: 

Note.— This  draft  is  issued  for  public  com¬ 
ment  only,  conventions  and  formats  are  sub¬ 
ject  to  change. 

Description 

The  Discrete  Address  Beacon 
System  is  an  important  element  of  the 
Upgraded  Third  Generation  Air  Traf¬ 
fic  Control  System.  It  is  a  fully  com¬ 
patible  evolutionary  upgrading  of  the 
Air  Traffic  Control  Radar  Beacon 
System  (ATCRBS)  currently  de¬ 
ployed.  It  provides  the  improved  sur¬ 
veillance  and  data  link  communica¬ 
tions  required  to  support  the  automa¬ 
tion  which  will  be  provided  by  the  Up¬ 
graded  Third  Generation  Air  Traffic 
Control  System  and  enhanced  devel¬ 
opments  of  future  Air  Traffic  Control 
(ATC)  automation.  DABS  has  been 
under  deployment  since  1972. 

Definition  of  U.S.  National  Aviation 
Standard 

U.S.  National  Aviation  Standards  are 
system  standards  embodying  descrip¬ 
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tions  of  system  characteristics.  They 
are  issued  by  the  Administrator  of  the 
Federal  Aviation  Administration 
(FAA),  Department  of  Transportation 
(DOT).  They  describe  the  perfor¬ 
mance  characterisitics  (the  technical 
parameters,  tolerances  and  tech¬ 
niques)  of  major  elements  of  the 
system  to  the  extent  necessary  to 
assure  proper  operation  and  interface 
compatibility  between  elements  of  the 
National  Airspace  System  (NAS).  U.S. 
National  Aviation  Standards  generally 
are  limited  to  cooperative  air-to- 
ground  subsystems  involving  govern¬ 
ment  owned  ground  equipment  and 
private  airborne  equipment.  For  exam¬ 
ple,  the  ATCRBS  National  standard 
describes  those  performance  charac¬ 
teristics  of  the  ground  and  airborne 
components  necessary  to  assure  effec¬ 
tive  operation  of  radar  beacon  carried 
by  military  and  civil  aircraft  as  effec¬ 
tive  elements  of  national  air  traffic 
procedures.  UJ5.  National  Aviation 
Standards  are  not  equipment  specifi¬ 
cations  or  standards  pertaining  to 
planning,  programming,  component 
equipments,  siting,  installation,  avail¬ 
ability,  reliability,  or  maintainability. 

Relationship  of  U.S.  National 

Aviation  Standard  to  Federal 
Aviation  Regulations 

U.S.  National  Aviation  Standards 
issued  by  the  Administrator  in  agency 
orders  are  binding  only  on  FAA  orga¬ 
nizational  elements.  They  establish 
the  technical  base  and  description  of 
the  NAS  and  component  subsystems. 
Since  they  are  not '  promulgated  as 
Federal  Aviation  Regulations  by  the 
rule-making  process  prescribed  by  5 
U.S.C.533  they  are  not  regulatory 
standards  imposing  duties  on  the 
public.  With  respect  to  the  public, 
such  standards  are  only  advisory  and 
their  issuance  is  not  rule  making. 
However,  while  they  are  not  regula¬ 
tory,  U.S.  National  Aviation  Standards 
may  serve  as  the  basis  for  subsequent 
rule-making  actions.  Because  of  the  re¬ 
lationship  between  U.S.  National  Avi¬ 
ation  Standards  and  possible  subse¬ 
quent  regulatory  actions.  FAA  pub¬ 
lishes  such  standards  in  the  Federal 
Register  and  solicits  public  comment 
prior  to  their  approval  by  the  Admin¬ 
istrator.  In  addition,  publication  of 
such  issuances  is  consistent  with  the 
public  information  provisions  of  5 
U.S.C.  552  (a)(1)(D)  which  requires 
each  government  agency  to  publish  in 
the  Federal  Register  statements  of 
general  policy. 

Invitation  of  Public  Comment 

Although  comments  are  solicited  on 
all  aspects  of  the  draft  standard,  the 
FAA  is  specifically  interested  in  com¬ 
ments  and  suggestions  in  two  areas: 
(1)  the  cost  impact  of  items  included 
to  improve  performance  in  the 
ATCRBS  mode  of  DABS,  paragraph 
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2.3.1.1.1  and  (2)  changes  in  general 
that  will  minimize  aoverall  transpon¬ 
der  costs. 

Interested  persons  are  invited  to 
submit  written  comments  on  this  pro¬ 
posed  U.S.  National  Aviation  Standard 
on  or  before  May  26,  1978.  Communi¬ 
cations  should  be  submitted  in  dupli¬ 
cate  to:  Director,  Systems  Research 
and  Development  Service,  Attn:  ARD- 
50,  Federal  Aviation  Ac^inistration, 
Department  of  Transportation,  Trans 
Point  Building,  2100  Second  Street 
SW..  Washington.  D.C.  20591. 

U.S.  National  Aviation  Standard  for  the 
Discrete  Address  Beacon  System 

1.  GENERAL 

1.1  System  Features 

1.1.1  Background 

1.1.1.1  The  Function  of  DABS 

1.1.2  Rationale  for  the  DABS  National 
Standard 

1.2  Coordination  of  DABS  with  the  Air 
Traffic  Control  Radar  Beacon  System 
( AXCRHS ) 

1.2.1  ATCRBS  Compatibility 

1.2.2  Relationship  Between  DABS  and 
ATCRBS  National  Aviation  Standards 

1.2.3  ATCRBS  IFF  Mark  XII  System 
(AIMS)  Compatibility 

1.3  Scope  of  This  Standard 

1.3.1  Items  Not  Covered 

1.4  Overall  System  Performance  and  Capa- 
bUities 

1.4.1  Coverage 

1.4.2  Data  Link 

1.4.3  Link  Reliability 

2.  SYSTEM  CHARACrTERISTICS 

2.1  Interrogation  Signal  Level 

2.2  Link  Technical  Characteristics 

2.2.1  Interrogation  Signal  Characteristics 

2.2.1.1  Classes  of  DABS  Interrogations 
from  DABS  Sensors 

2.2.1.2  Interrogation  Carrier  Frequency 

2.2.1.3  ATCRBS/DABS  All-Call  Interroga¬ 
tions 

2.2.1.3.1  Structure 

2.2.1.3.2  Pulse  Definitions 

2.2.1.3.3  Pulse  Intervals 

2.2.1.3.4  Pulse  Duration 

2.2.1.3.5  Pulse  Shape 

2.2.1.3.6  Pulse  Level,  P, 

2.2.1.3.7  Pulse  Level,  P,.  P, 

2.2.1.4  DABS  Interrogations 

2.2. 1.4.1  Preamble 

2.2.1.4.2  Data  Block 

2.2. 1.4.3  Data  Block  Shape 

2.2.1.4.4  Pulse  Level 

2.2.1.4.5  Sync  Phase  Reversal 

2.2.1.4.6  Bit  Content 

2.2. 1.4.7  Modulation  Type 

2.2.1.4.8  Phase  Reversal  Spacing 

2.2.1.4.9  Phase  Reversal  Timing 

2.2.1.4.10  Tolerance 

2.2.1.5  DABS  Transmit  Sidelobe  Suppres¬ 
sion  (SL5) 

2.2.1.5.1  Pulse  Shape 

2.2.1.5.2  Pulse  Level 

2.2. 1.5.3  Pulse  Carrier  Frequency 

2.2. 1.6  DABS  Sensor  Emission  Spectrum 
2.2.2  Reply  Signal  Characteristics 

2.2.2. 1  Classes  of  Replies  from  DABS  Tran¬ 
sponders 

2.2.2.2  Reply  Carrier  Frequency 

2.2.2.2.1  DABS  Transponder  Emission 
Spectrum 

2.2.2.3  ATCRBS  Reply 

2.2.2.4  DABS  Reply  Structure 

2.2.2.4.1  Preamble 

2.2.2.4.2  Data  Block 


27,  1978 


NOTICES 


12817 


2.2.2.4.3  Pulse  Shape 

2.2.2.4.4  Pulse  Interval  Tolerances 

2.2.2.4.5  Reply  Delay  and  Jitter  for  DABS 

2.2.2.4.6  Reply  Delay  and  Jitter  for 
ATCRBS/DABS  All-Call 

2.2.3  DABS  Message  Formats 

2.2.3.1  Interrogation  and  Reply  Types 

2.2.3.2  Interrogation  Types 

2.2.3.2.1  DABS-Only  AU-CaU 

2.2.3.2.1.1  General  Acquisition  Address 

2.2.3.2.1.2  Specific  Acquisition  Address 

2.2.3.2.2  Surveillance 

2.2.3.2.3  Comm-A 

2.2.3.2.4  Comm-C 

2.2.3.2.5  Synchronized  Surveillance 

2.2.3.2.6  Comm-S 

2.2.3.2.7  DABS  Broadcast  Transmission 

2.2.3.3  Reply  Types 

2.2.3.3.1  All-Call 

2.2.3.3.1.1  Standard 

2.2.3.3.1.2  Squitter 

2.2.3.3.2  Surveillance 

2.2.3.3.3  Special  Surveillance 

2.2.3.3.4  Comm-B 

2.2.3.3.5  Comm-D 

2.2.3.3.7  Comm-T 

2.2.3.4  Data  Block  Formats  and  Field  Clas¬ 
sification 

2.2.3.4.1  General  Fields 

2.2.3.4.1.1  F;  (Format),  Uplink  Format 
Type 

2.2.3.4.1.2  L:  Length  of  Uplink  Biock 

2.2.3.4.1.3  IT:  Interrogator  Type 

2.2.3.4.1.4  RT:  Reply  Type 

2.2.3.4.2  Standard  All-Call  and  Squitter 
Reply  Fields 

2.2.3.4.2.1  CA:  Capability 

2.2.3.4.2.2  AT:  Altitude,  Truncated  for 
Squitter  Transmission 

2.2.3.4.2.3  Address 

2.2.3.4.2.4  Parity 

2.2.3.4.3  Surveillance/Comm-A/Comm-S 
Interrogation  Fields 

2.2.3.4.3.1  SL:  Squitter  Lockout 

2.2.3.4.3.2  DL:  DABS  Lockout 

2.2.3.4.3.3  AL:  ATCRBS  Lockout 

2.2.3.4.3.4  S:  Synchronization  Indicator 

2.2.3.4.3.5  AI:  Altitude/Identity  Designator 

2.2.3.4.3.6  RL:  Reply  Length 

2.2.3.4.3.7  RS:  Reply  Selector 

2.2.3.4.3.8  EP  (EPOCH):  Synchronous 
Reply  Time 

2.2.3.4.3.9  CP.  Clear  PB 

2.2.3.4.3.10  CB:  Clear  Comm-B 

2.2.3.4.3.11  SD:  Surveillance  Data 

2.2.3.4.3.12  MA:  Interrogation  Data  Link 
Message 

2.2.3.4.3.13  MS:  Synchronized  Interroga¬ 
tion  Data 

2.2.3.4.3.14  Address/Parity 

2.2.3.4.4  Surveillance/Comm-B/Comm-T 
Reply  Fields 

2.2.3.4.4.1  A:  Alert 

2.2.3.4.4.2  S:  Synchronization  Indicator 

2.2.3.4.4.3  D:  Extended-Length  “Message 
Waiting”  Indicator 

2.2.3.4.4.4  DC:D-Count 

2.2.3.4.4.5  EP:  EPOCH,  Synchronous  Reply 
Time 

2.2.3.4.4.6  PB:  Pilot  Acknowledgement 

2.2.3.4.4.7  B:  Data  Link  “Message  Waiting” 
Indicator 

2.2.3.4.4.8  FR:  Flight  Rules  Indicator 

2.2.3.4.4.9  Altitude/Identity 

2.2.3.4.4.10  MB:  Reply  Data  Link  Message 

2.2.3.4.4.11  MT:  Synchronized  Reply  Data 

2.2.3.4.4.12  Extended  Capability  and  Flight 
Number  Reply 

2.2.3.4.4.13  ELM  Capability  Code 

2.2.3.4.4.14  Address/Parity 

2.2.3.4.5  Special  Com-C/Comm-D  Fields 

2.2.3.4.5.1  RC:  Reply  Type  for  Comm-C  In¬ 
terrogations 


2.2.3.4.5.2  NCandMC 

2.2.3.4.5.3  K,  ND,  MD  (including  TA) 

2.2.3.4.6  Special  Surveillance  Reply  Fields 

2.2.3.4.6.1  AQ:  Acquisition  Flag 

2.2.3.4.6.2  MX:  Maximum  Airspeed  Field 

2.2.3.4.6.3  RA  and  RB:  Special  Surveillance 
Reply  Data 

2.2.4  Error  Protection 

2.2.4. 1  Technique 

2.2.4.1.1  Parity  Check  Sequence 

2.2.4.1.2  Parity  Check  Sequence  Genera¬ 
tion 

2.2.4.2  Parity  Field  Generation 

2.2.4.3  Address/Parity  Field  Generation 

2.2.4.3.1  Uplink  Field 

2.2.4.3.2  Downlink  Field 

2.2.5  Comm-C/Comm-D  Extended-Length 
Message  Protocol 

2.2.5.1  Ground-to-Air  ELM  Transfer 

2.2.5.1.1  Initializing  Segment  Transfer 

2.2.5.1.2  Intermediate  Segment  Transfers 

2.2.5.1.3  Pinal  Segment  Transfer 

2.2.5.1.4  Segments  not  Received  by  Tran¬ 
sponder 

2.2.5.2  Air-to-Ground  ELM  Transfer 

2.2.5.2.1  Initialization 

2.2.5.2.2  Transmission 

2.2.5.2.3  Termination 

2.3  Trans(>onder  Characteristics 

2.3.1  Configuration  and  Interfaces  of  Air¬ 
borne  Equipment 

2.3. 1.1  Transponder 

2.3.1. 1.1  Transponder  ATCRBS  Perfor¬ 
mance 

2.3.1.2  Digital  Interface 

2.3.2  Reply  Characteristics 

2.3.2. 1  ATCRBS 

2.3.2.2  ATCRBS/DABS  All-Call 

2.3.2.2.1  Suppression 

2.3.2.3  DABS 

2.3.2.4  DABS  Sensitivity  and  Dynamic 
Range 

2.3.2.5  DABSSLS 

2.3.2.6  Dead  Time 

2.3.2.7  Random  Triggering  Rate 

2.3.2.7.1  Unwanted  DABS  Replies 

2.3.2.7.2  Squitter  Rate 

2.3.2.8  Reply  Rate  Limiting 

2.3.2.8.1  ATCRBS  Replies 

2.3.2.8.2  DABS  Replies 

2.3.2.8.3  Squitters 

2.3.2.9  DABS  Peak  Reply  Rate 

2.3.2.10  Reply  Rate,  Extended  Length  Mes¬ 
sage  (ELM)  Transmissions 

2.3.3  Lockout  Control 

2.3.3.1  ATCRBS  Lockout  Time-out  Dura¬ 
tion 

2.3.3.2  Squitter  Lockout  Time-out  Duration 

2.3.3.3  DABS  Lockout  Time-out  Duration 
2.3.4  Recovery  Times 

2.3.4. 1  ATCRBS 

2.3.4.2  DABS 

2.3.4.2.1  Receiver  Densitization 

2.3.4.2.2  Recovery  from  a  DABS  Interroga¬ 
tion 

2.3.4.2.3  Recovery  from  a  Single  Pulse 

2.3.4.2.4  Recovery  from  an  ATCRBS  Sup¬ 
pression  Pair 

2.3.4.2.5  Recovery  from  a  Broadcast  Trans¬ 
mission 

2.3.5  Code  Interfaces 

2.3.5. 1  Address  Code 

2.3.5.1.1  Specific  Acquisition  Address 

2.3.5.2  Pressure-Altitude  Code 

2.3.5.3  Maximum  Airspeed  Code 

2.3.5.4  Squitter  Inhibit 

2.3.6  Data  Handling 

2.3.6. 1  Standard  Transaction  Rates 

2.3.6.2  ELM  Transaction  Rates 

2.3.6.3  Data  Interface 

2.3.6.3.1  Unavailable  Data 

2.3.7  Synchronizing  Interface 


U.S.  National  Aviation  Standard  for  the 
Discrete  Address  Beacon  System 

1.  General 

1.1  System  Features. 

1.1.1  Background. 

1.1. 1.1  The  Function  of  DABS.  The  Dis¬ 
crete  Address  Beacon  System  (DABS)  is  an 
improved  secondary  radar  system  with  an 
intergral  two  way  data  link.  DABS  differs 
from  ATCRBS  in  the  manner  of  selecting 
which  aircraft  will  respond  to  an  interroga¬ 
tion.  In  ATCRBS,  the  selection  is  spatial;  in 
DABS,  each  aircraft  is  assigned  a  imique  ad¬ 
dress  code.  Thus,  an  interrogator  is  able  to 
limit  its  interrogations  to  those  targets  for 
which  it  has  surveillance  responsibility,  and 
to  time  the  interrogations  to  ensure  that 
the  responses  from  aircraft  do  not  overlap. 
In  addition,  the  discrete  address  provides 
the  basis  for  a  ground-air-groimd  digital 
data  link.  The  main  requirements  of  DABS 
are  to: 

a.  Support  automated  air  traffic  control 
(ATC)  with  improved  surveillance  and  com¬ 
munication  capability  and  reliability  in  the 
projected  1995  traffic  environment. 

b.  Permit  evolutionary  implementation  at 
lowest  user  cost. 

1.1.2  Rationale  for  the  DABS  National 
Standard. 

1. 1.2.1  Under  public  law  85-726,  the  Fed¬ 
eral  Aviation  Administration  has  the  re¬ 
sponsibility  for  the  development  and  oper¬ 
ation  of  a  common  system  of  air  traffic  con¬ 
trol  and  navigation  for  both  military  and 
civil  aircraft.  Explicitly,  the  Administrator 
shall  develop,  modify,  test  and  evaluate  sys¬ 
tems,  procedures,  facilities,  and  devices,  as 
well  as  define  the  performance  characteris¬ 
tics  thereof,  to  meet  the  needs  for  safe  and 
efficient  navigation  and  traffic  control  of  all 
civil  and  military  aviation. 

1. 1.2.2  Systems  selected  for  implementa¬ 
tion  as  a  result  of  these  developments,  modi¬ 
fications,  test  and  evaluation  efforts  are  de¬ 
scribed  in  U.S.  National  Aviation  Standards. 
These  are  system  standards  embodying  de¬ 
scriptions  of  system  characteristics.  They 
describe  technical  parameters,  tolerances 
and  techniques  that  ensure  proper  oper¬ 
ation  and  compatability  between  elements 
of  the  National  Airspace  System. 

1. 1.2.3  Optimum  performance  will  be  ob¬ 
tained  if  these  System  Characteristics  are 
met  by  all  users  of  the  Discrete  Address 
Beacon  System  under  all  expected  operating 
conditions.  Consequently,  it  is  important  to 
define  many  characteristics  of  the  airborne 
components  used  in  the  system. 

1.2  Coordination  DABS  with  the  Air 
Traffic  Control  Radar  Beacon  System 
(ATCRBSX 

1.2.1  ATCRBS  Compatibility.  To  facili¬ 
tate  the  transition  from  ATCRBS  to  DABS 
over  an  extended  period,  DABS  installa¬ 
tions,  both  grovmd  and  airborne,  include  full 
ATCRBS  capability.  DABS  interrogators 
provide  surveillance  of  ATCRBS-equipped 
aircraft,  and  DABS  transponders  are  capa¬ 
ble  of  replying  to  ATCRBS  interrogators. 
To  accomplish  this  dual  mode  operation 
(ATCRBS  and  DABS)  with  minimum  equip¬ 
ment  complexity,  DABS  operates  on  the 
same  interrogation  and  reply  frequencies  as 
ATCRBS. 

1.2.2  Relatonship  Between  DABS  and 
ATCRBS  National  Aviation  Standards. 
ATCRBS-only  transponders  are  not  affect¬ 
ed  by  the  DABS  National  Aviation  Stan¬ 
dard,  and  the  ATCRBS-mode  operation  of 
DABS  transponders  adheres  to  the 
ATCRBS  National  Aviation  Standard. 

1.2.3  ATCRBS  IFF  XII  System  (AIMS) 
Compatability.  The  DABS  system  has  been 
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designed  to  proclude  mutual  interference 
with  AIMS  with  specific  attention  to  Mode 
4  operations  thereof. 

1.3  Scope  of  this  Standard.  This  National 
Standard  is  a  description  of  the  characteris¬ 
tics  of  the  DABS  System  in  terms  of  signals 
and  formats  handled  and  processed  by  all 
users. 

1.3.1  Items  Not  Covered.  This  is  not  a 
per-  formance  standard:  performance  stan¬ 
dards  will  be  proposed  based  on  this  Nation¬ 
al  Standard. 

1.4  Overall  System  Performance  and  Ca¬ 
pabilities. 

1.4.1  Coverage.  The  DABS  sensor  will 
perform  surveillance  of  all  beacon-equipped 
aircraft  within  its  line-of-site  coverage  air¬ 
space.  The  nominal  range  is  200  nmi,  but  is 
site  adaptable  to  other  ranges.  ATCRBS- 
equipped  aircraft  will  be  interrogated  at  the 
minimum  rate  that  produces  an  adequate 
number  of  interrogations  for^izimuth  deter¬ 
mination.  DABS-equipped  aircraft  will  be 
acquired  by  means  of  an  All-Call  interroga¬ 
tion.  or  by  means  of  ground-to-ground  han¬ 
dover.  After  acquisition,  DABS-equipped 
aircraft  will  be  interrogated  with  their 
unique  address  call.  For  both  ATCRBS  and 
DABS-equipped  aircraft,  azimuth  will  be  de¬ 
termined  by  a  monopulse  technique.  System 
coverage  for  both  ATCRBS  and  DABS  is  in¬ 
tended  to  be  analogous  to  the  performance 
described  in  FAA  Selection  Order  1010.51A, 
paragraph  1.3.2. 

1.4.2  Data  Link.  The  DABS  sensor  will 
provide  a  two-way  digital  data  link  for  all 
DABS-equipped  aircraft.  Messages  originat¬ 
ing  on  the  ground  will  be  sent  to  suitably 
equipped  aircraft  and  appropriate  acknowl¬ 
edgement  received  will  be  relayed  to  the 
sender.  The  DABS  sensor  will  also  manage 
the  data  link  so  that  when  an  aircraft 
wishes  to  initiate  an  air-to-ground  message, 
that  message  will  be  read  out  with  minimum 
delay. 

1.4.3  Link  Reliability.  High  link  reliabil¬ 
ity  is  achieved  by  design  features  intrinsic 
to  the  DABS  system.  Reinterrogation  re¬ 
duces  link  failure  due  to  interference.  Signal 
formats,  DPSK  on  the  uplink  and  PPM 
with  error  correction  capability  on  the 
doaiilink.  provide  immunity  to  interference. 
Discrete  addressing  eliminates  sjuichronous 
interference. 

2.  System  characteristics. 

2.1  Interrogation  Signal  Level  The  effec¬ 
tive  radiated  peak  power  of  all  interrogation 
pulses  (ATCRBS  as  well  as  DABS)  shall  be 
as  prescribed  by  FAA  Selection  Order 
1010.51A,  paragraph  2.8.2.I. 

2.2  Link  Technical  Characteristics. 

2.2.1  Interrogation  Signal  Characteris¬ 
tics. 

2.2.1. 1  Classes  of  DABS  Interrogations 
from  DABS  Sensors.  Two  classes  of  DABS- 
t3q>e  interrogations  are  transmitted  by  a 
DABS  sensor: 

a.  ATCRBS/DABS  All-Call  interrogations. 

b.  DABS  interrogations. 

NOTE.-ATCRBS/DABS  AU-CaU  interro¬ 
gations  are  used  for  surveillance  of 
ATCRBS-equipped  aircraft  and  for  acqiiisi- 
tion  of  DABS-equipped  aircraft.  DABS  in¬ 
terrogations  are  used  for  surveillance  and 
for  data  link  communications  with  DABS- 
equipped  aircraft  on  a  sensor’s  surveillance 
roU-c^  in  addition,  the  DABS-Only  All- 
Call  may  be  used,  if  needed,  for  the  initial 
acquisition  of  DABS  aircraft  without  trig¬ 
gering  replies  from  ATCRBS-equipped  air¬ 
craft. 

2.2. 1.2  Interrogation  Carrier  Frequency. 
The  carrier  frequency  of  the  main  beam  in¬ 


terrogation  transmission  shall  be  1030±0.01 
MHz.  The  carrier  frequency  of  the  ATCRBS 
SLS  control  pulse  shall  be  as  specified  in 
FAA  Selection  Order  1010.51A,  paragraph 
2.1.1,  UB.  National  Aviation  Standard  for 
the  Mark  X  (SIF)  Air  Traffic  Control  Radar 
Beacon  (ATCRBS)  Characteristics. 

2.2.1.3  ATCRBS/DABS  AU-CaU  Interroga¬ 
tions. 

2.2.1.3.1  Structure.  An  ATCRBS/DABS 
All-Call  interrogation  consists  of  three 
pulses:  Pi,  P>,  and  P.,  as  illustrated  in  Fig. 
2.2.1-1.  One  or  two  control  pulses.  Pi  or  Pi 
and  Pi,  may  be  transmitted  using  a  separate 


antenna  pattern  to  suppress  responses  from 
aircraft  in  the  sidelobes  of  the  interrogator 
antenna. 

•  Non.— The  ATCRBS/DABS  All-Call  in¬ 
terrogations  are  similar  to  the  correspond¬ 
ing  ATCRBS  interrogations  as  defined  in 
FAA  Order  1010.51  A,  paragraph  2.4,  but 
with  an  additional  pulse  P«  following  Pi. 
ATCRBS  transponders  are  unaffected  by 
the  presence  of  the  Pi  pulse,  and  respond 
with  normal  ATCRBS  replies.  DABS  tran¬ 
sponders  recognize  the  interrogation  as  a 
DABS  All-Call  interrogation  and  respond 
with  DABS  All-Call  replies. 


h 


Mode  A: 
Mode  C: 


6.0  ^*«c 
2t.O  ^tec 


f.5 


INTERROGATION 


SLS  CONTROL 
TRANSMISSION 


0.6 

f^2.0/aac  — ^ 


O.B^imc 

Fig.  2. 2. 1-1.  ATCRBS/DABS  All-Call  Interrogations. 


2.2. 1.3.2  Pulse  Definitions.  Pulse  width, 
sptu;ing,  rise  and  decay  times,  and  tolerances 
thereon  for  pulses  P.,  P.  and  P,  shall  be  as 
defined  in  FAA  Selection  Order  1010.51A, 
paragraph  2.4. 

2.2.1.3.3  Pulse  intervals.  The  interval  be¬ 

tween  the  leading  edges  of  P.  and  P«  shall  be 
1.5±0.1  gsec.  ' 

2.2.1.3.4  Pulse  Duratioru  The  duration  of 
pulse  P«  shall  be  0.8±0.1  fisec. 

Note.— DABS  interrogators  with  omnidir¬ 
ectional  antennas  may  interrogate  ATCRBS 
targets  with  a  modified  ATCRBS/DABS 
All-Call  interrogation  in  which  the  duration 
of  P<  is  1.6±0.1  gsec.  It  is  intended  that  this 
special  interrogation  elicit  replies  only  from 
ATCRBS  transponders  and  that  DABS 
transponders  reject  this  interrogation  by 
discriminating  against  long  P.  pulses. 

2.2.1.3.5  Pulse  Shape.  The  rise  time  and 
decay  time  of  pulse  P«  shall  be  as  defined  in 
FAA  Selection  Order  1010.51A,  paragraph 
2.4  for  pulses  Pi,  P.,  and  P,. 

2.2.1.3^6  Pulse  Level  P*.  The  radiated  am¬ 


plitude  of  P«  shall  be  within  1  dB  of  the  ra¬ 
diated  amplitude  of  Pi. 

2.2. 1.3.7  Pulse  Level  Pt.  P,.  The  radiated 
amplitudes  of  Pi  and  Pi  compared  to  Pi  shall 
be  as  defined  in  FAA  Election  Order 
1010.51A,  paragraph  2.5 

2.2. 1.4  DABS  Interrogations.  A  DABS  in¬ 
terrogation  consists  of  a  preamble  followed 
by  a  data  block  containing  56  or  112  data 
bits.  The  signal  format  is  illustrated  in  Fig. 
2.2.1-2. 

2.2. 1.4.1  Preamble.  The  preamble  consists 
of  a  pair  of  pulses  Pi  and  Pi,  nominally 
spaced  2  gsec  leading  edge  to  leading  edge, 
which  are  both  radiated  in  the  mainbeam  to 
intentionally  suppress  ATCRBS  transpon¬ 
ders  which  receive  the  interrogation.  Pulse 
spacing,  widths,  and  rise  and  decay  times 
shall  be  as  defined  in  FAA  Selection  Order 
1010.51A,  paragraphs  2.4  and  2.5  for  pulses 
Pi  and  Pi  of  an  ATCRBS  interrogation. 
(Spacing:  2.0±0.15  ysec;  Width:  0.8±0.1 
fisec;  Rise:  0.05  to  0.1  fisec:  Decay:  0.05  to  0.2 
fisec.) 
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Fig.  2,2.,  1-2.  DABS  Interrogation 
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2.2. 1.4.1  Data  Block.  The  data  block  con¬ 
sists  of  a  single  RF  pulse  of  duration 
15.5±0.25  or  29.5±0.25  nsec  beginning  nomi¬ 
nally  1.5  /isec  after  the  leading  edge  of  Pi. 
Data  modulation  is  accomplished  by  phase 
reversals  of  the  RF  signal. 

Note.— The  data  block  RF  pulse  includes 
an  additional  0.5  fisec  segment  at  the  end  to 
assure  that  the  trailing  edge  of  the  RF 
pulse  does  not  interfere  with  the  last  bit  in 
the  data  block. 

2.2.1.4.3  Data  Block  Shape.  The  rise  and 
decay  times  of  the  RF  carrier  pulse  for  the 
data  block  shall  be  as  defined  in  FAA  Selec¬ 
tion  Order  1010.51A,  paragraph  2.4  for 
pulses  Pi,  Pi,  and  Pi  of  an  ATCRBS  interro¬ 
gation. 

2.2.1.4.4  PtUse  Level  The  radiated  ampli¬ 
tude  of  Pi  and  the  initial  1  -  ^sec  segment  of 
the  data  block  shall  be  greater  than  the  ra¬ 
diated  amplitude  of  Pi  minus  0.25  dB.  The 
envelope  amplitude  variation  of  the  data 
block  over  either  a  long  or  short  DABS 
transmission  shall  not  exceed  1  dB. 

2.2.1.4.5  Sync  Phase  Reversal  The  first 
phase  reversal  in  the  data  block  is  the  sync 
phase  reversal  and  shall  occur  2.0±0.1  ysec 
after  the  leading  edge  of  Pi.  The  leading 
edge  of  the  data  block  shall  occur  0.5±0.1 
nsec  before  the  sync  phase  reversal. 

2.2.1.4.6  Bit  Content  Each  data  block  in¬ 
cludes  56  or  112  data  bits  transmitted  at  a 
4-  Mb/sec  rate. 

2.2.1.4.7  Modulation  Type.  Differential 
Phase  Shift  Keyed  (DPSK)  modulation  is 
iised,  with  a  180°  phase  change  of  the  carri¬ 
er  at  a  data  bit  phase  reversal  position  rep¬ 
resenting  a  binary  one,  and  no  phase  change 
representing  a  binary  zero. 

2.2.1.4.8  Phase  Reversal  Spacing.  Each 
carrier  phase  reversal  shall  occur  at  a  time 
(N  X  0.25)±0.02fisec  (N>2)  after  the  sync 
phase  reversal.  Thus,  the  first  time  a  data 
bit  phase  reversal  can  occur  is  0.5  ±0.02  fisec 
after  the  sync  phase  reversal. 

2.2.1.4.9  Phase  Reversal  Timing.  The 
time  required  for  a  phase  reversal  of  the 
transmitted  signal  shall  not  be  greater  than 
0.08  gsec  as  measured  between  the  10°  and 
170°  points  of  the  phase  transition.  The  in¬ 
terval  between  the  80  percent  points  of  the 
amplitude  transient  associated  with  the 
phase  reversal  shall  not  exceed  0.08  gsec. 

2.2.1.4.10  Tolerance.  The  tolerance  on 
the  0  or  180°  phase  relationship  between 
successive  chips  in  the  DPSK  signal  (includ¬ 
ing  the  sync  phase  reversal)  shall  be  ±5  de¬ 
grees. 

2.2. 1.5  DABS  Transmit  Sidelobe  Suppres¬ 
sion  iSLS).  An  optional  control  pulse  Pi 
may  be  transmitted  to  permit  the  DABS 
transponder  to  reject  interrogations  re- 
cieved  from  a  sidelobe  of  an  interrogator. 

2.2. 1.5.1  Pulse  Shape.  The  control  pulse 
Pi  shall  be  0.8  ±0.1  gsec  long.  The  leading 
edge  of  pulse  Pi  shall  be  transmitted 
0.4±0.05  gsec  before  the  sync  phase  rever¬ 
sal.  The  rise  time  and  decay  time  of  pulse  Pi 
shall  be  as  defined  in  FAA  Selection  Order 
1010.51A,  paragraph  2.4  for  pulses  Pi,  Pi, 
and  Pi  of  an  ATCRBS  interrogation. 


2.2.1.5.2  Pulse  Level  The  control  pulse  Pi 
shall  be  radiated  with  the  same  antenna 
pattern  and  amplitude  used  for  the  Pi  con¬ 
trol  pulse  of  an  ATCRBS/DABS  All-Call  In¬ 
terrogation. 

Note.— For  an  aircraft  not  in  the  main 
beam  of  the  interrogator,  the  received  Pi 
pulse  amplitude  will  exceed  that  of  the  data 
block.  The  transponder  then  will  not  detect 
the  sync  phase  reversal,  and  thus  will  not 
attempt  to  decode  the  remainder  of  the 
data  block. 

2.2. 1.5.3  Pulse  Carrier  Frequency.  The 
carrier  frequencies  of  Pj  and  of  the  DABS 
data  block  shall  not  differ  from  each  other 
by  more  than  0.1  MHz. 

2.2. 1.6  DABS  Sensor  Emission  Spectrum. 
The  maximum  allowed  emission  spectrum 
for  a  DABS  sensor  shall  be  as  described 
below: 


Frequency  difference  Relative  response  (dB 
(from  carrier  MHz')  down  from  peak) 
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2.2.2  Reply  Signal  Characteristics. 

2.2.2.1  Classes  of  Replies  from  DABS 
Transponders.  Two  classes  of  replies  are 
generated  by  a  DABS  transponder: 

a.  ATCRBS  replies  (Mode  A  and  Mode  C). 

b.  DABS  replies. 

ATCRBS  replies  are  generated  in  re¬ 
sponse  to  normal  ATCRBS  interrogations. 
DABS  replies  are  generated  in  response  to 
ATCRBS/DABS  All-Call  interrogations  or 
DABS  interrogations.  DABS  squitter  trans¬ 
missions  are  also  generated  at  random  inter¬ 
vals  to  allow  transponders  to  be  acquired 
without  interrogation. 

2.2.2.2  Reply  Carrier  Frequency.  The  car¬ 
rier  frequency  of  the  reply  transmission 
shall  be  1090  ±3  MHz. 

2.2.2.2.1  DABS  Transponders.  The  maxi¬ 
mum  allowed  emission  spectrum  for  a  DABS 
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Transponder  shall  be  as  described  below: 


Frequency  difference  Relative  response  (dB 
(MHz  from  1090  MHz)  down  from  peak) 
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2.2.2.3  ATCRBS  Reply.  In  rsponse  to  an 
ATCRBS  Mode  A  or  Mode  C  Interrogation, 
a  DABS  transponder  shall  generate  the  ap¬ 
propriate  Mode  A  or  Mode  C  ATCRBS 
reply,  as  defined  in  FAA  Selection  Order 
1010.51A.  Reply  pulse  width,  spacing,  rise 
and  decay  times,  and  tolerances  thereon  are 
as  defined  in  FAA  Selection  Order  1010.51A. 

2.2.2.4  DABS  Reply  Structure.  A  DABS 
reply  consists  of  a  preamble  followed  by  a 
data  block  containing  56  or  112  data  bits. 
The  signal  format  is  shown  in  Fig.  2.2.2-1. 

2.2.2.4.1  Preamble.  The  preamble  consists 
of  a  series  of  four  0.5-psec  pulses.  The  inter¬ 
vals  between  the  leading  edge  of  the  first 
preamble  pulse  and  the  leading  edges  of  the 
second,  third,  and  fourth  preamble  pulse 
shall  be  1.0,  3.5,  and  4.5  psec,  respectively. 
The  pulse  tolerance  for  the  leading  edge  of 
each  pulse  with  respect  to  the  leading  edge 
of  the  first  pulse  of  the  reply  shall  be  ±0.05 
psec. 

2.2.2.4.2  Data  Block.  The  data  block 
begins  8.0  psec  following  the  leading  edge  of 
the  first  preamble  pulse.  Data  bits  are 
transmitted  at  a  1.0  Mb/sec  rate  using  pulse 
position  modulation  (PPM)  as  follows:  in 
the  1.0-psec  interval  corresponding  to  each 
data  bit,  a  0.5  psec  pulse  is  transmitted  in 
the  first  half  of  the  interval  if  the  data  bit 
is  a  1,  and  in  the  second  half  of  the  interval 
If  the  data  bit  is  a  0. 

2.2. 2.4.3  Pulse  Shape.  All  reply  pulses 
shall  have  a  pulse  duration  of  0.5±0.05  nsec, 
except  that  when  a  1  follows  a  0  in  the  data 
block,  the  two  0.5-psec  pulses  are  contig¬ 
uous,  resulting  in  a  single  pulse  of  duration 
1.0±0.05  psec.  Pulse  rise  time  shall  be  less 
than  0.1  psec,  and  pulse  decay  time  shall  be 
less  than  0.2  psec.  The  pulse  amplitude  vari¬ 
ation  of  one  pulse  with  respect  to  any  other 
pulse  in  a  reply  train  shall  not  exceed  2  dB. 
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Fig.  2. 2. 2.-1.  DABS  Reply  Format. 


2.2.2.4.4  Pulse  Interval  Tolerances.  The 
pulse  interval  tolerance  for  the  leading  edge 
of  each  pulse,  with  respect  to  the  leading 
edge  of  the  first  preamble  pulse  of  the 
reply,  shall  be  ±0.05  psec. 

2.2.2.4.5  Reply  Delay  and  Jitter  for  DABS. 
The  leading  edge  of  the  first  preamble  pulse 
of  the  reply  to  a  DABS  interrogation  shall 
occur  at  a  time  128.0±0  25  psec  following 
the  sync  phase  reversal  of  the  interrogation 
data  bl(Kk.  The  Jitter  of  the  reply  delay 
shall  not  exceed  0.05  psec,  rms. 

2.2.2.4.6  Reply  Delay  and  Jitter  for 


ATCRBS/DABS  AU-Call  The  leading  edge 
of  the  first  preamble  pulse  of  the  reply  to 
an  ATCRBS/DABS  All-Call  Interrogation 
shall  occur  at  a  time  128.0±0.5  psec  follow¬ 
ing  the  leading  edge  of  the  P,  pulse  of  the 
interrogation.  The  Jitter  of  the  reply  delay 
shall  not  exceed  0.06  psec,  rms,  for  received 
signal  levels  between  3  and  50  dB  above 
minimum  triggering  level. 

Note.— A  jitter  of  0.06  psec,  rms  Is  consis¬ 
tent  with  the  reply  Jitter  of  ±0.1  psec  for 
ATCRBS  replies  specified  in  FAA  infection 
Order  1010.51A,  paragraph  2.7.11. 

2.2.3  DABS  Message  Formats. 
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2.2.3.1  Interrogation  and  Reply  Types. 
There  are  five  DABS  Interrogation  types, 
and  five  DABS  reply  types,  as  follows: 

a.  Interrogation  Types:  DABS-Only  All- 
Call,  Surveillance  (Unsynchronized  or  Syn¬ 
chronized),  Comm- A,  Comm-S  (Synchro¬ 
nized),  and  Comm-C. 

b.  Reply  Types:  All-Call  (Standard  or 
Squitter),  Surveillance  (Unsynchronized, 
Synchronized  or  Special),  Comm-B,  Comm- 
T  (Synchronized),  and  Comm-D. 

In  addition  to  the  above  interrogation 
types,  a  DABS  Broadcast  transmission  is  de¬ 
fined  as  a  Surv’eillance  or  Comm-A  interro¬ 
gation  with  an  all-zero  address. 

2.2.3. 2  Interrogation  Types. 

2.2.3.2.1  DABS-Only  AU-CalL  The  DABS- 
Only  All-Call  is  a  short  uplink  interrogation 
which  includes  a  data  field  containing  a  2- 
bit  header  and  a  series  of  30  undefined 
(spare)  bits  followed  by  a  24-bit  parity  field 
overlaid  on  the  acquisition  address.  The 
first  two  spare  bits  (3,4)  shall  be  transmitted 
as  zeros  if  there  is  no  message  to  be  deliv¬ 
ered  by  the  transmission  and  the  remaining 
28  spares  (bits  5-32)  shall  be  transmitted  as 
ones  if  there  is  no  message. 

Note.— The  DABS-Only  All-Call  interro¬ 
gation  (length,  56  bits)  is  used  for  the  acqui¬ 
sition  of  DABS-equipped  aircraft.  It  is  used 
in  place  of  the  ATCRBS/DABS  All-Call  in¬ 
terrogation  when  the  interrogator  does  not 
desire  to  elicit  replies  from  ATCRBS- 
equipped  aircraft.  When  the  first  two  bits 
(F  and  L)  of  the  DABS  data  block  are  1  and 
0  respectively,  the  interrogation  is  uniquely 
defined  as  a  DABS-Only  All-Call.  Bits  5-32 
are  transmitted  as  ones  (when  there  is  no 
message)  to  distinguish  it  from  an  unmodu¬ 
lated  transmission. 

2.2.3.2.1.1  General  Acguisition  Address. 
The  general  acquisition  address  consists  of 
twenty-four  zeros,  such  that  the  overlaid 
parity  field  is  represented  by  its  true  parity 
value. 

2.2.3.2.1.2  Specific  Acguisition  Address. 
The  specific  acquisition  ^dress  consists  of 
twenty  zeros  and  one  of  15  combinations  of 
the  last  transmitted  four  bits  of  the  address 
field  (excluding  the  combination  0000). 

Note.— On  subtracting  the  parity  from 
the  address  field,  the  transponder  will  find 
either  the  general  acquisition  address  (0000 
0000  0000  0000  0000  0000)  or  the  specific  ac¬ 
quisition  address  (0000  0000  0000  0000  0000 
xxxx).  The  specific  acquisition  address  can 
be  set  into  the  transponder  via  the  specific 
acquisition  address  interface  (2.3.6.1.i)  and 
is  used  for  incremental  acquisition  of  air¬ 
craft  by  a  DABS  sensor. 

2.2.3.2.2  Surveillance.  The  Surveillance 
interrogation  (length.  56  bits)  is  the  normal 
DABS  interrogation.  It  is  used  for  surveil¬ 
lance  when  no  data  link  message  is  to  be 
transmitted. 

2.2.3. 2.3  Comm-A.  The  Comm-A  interro¬ 
gation  (length,  112  bits)  is  used  for  the 
transmission  of  a  56-bit  ground-to-air  data 
link  message.  Longer  messages  may  be  ac¬ 
commodated  by  successive  interrogation- 
reply  cycles.  The  Comm-A  interrogation  in¬ 
cludes  the  bit  structure  of  the  Surveillance 
interrogation,  and  thus  may  be  used  in  its 
place  for  surveillance. 

2.2.3.2.4  Comm-C.  The  Comm-C  interro¬ 
gation  (length.  112  bits)  is  used  for  the  more 
efficient  transmission  of  long  ground-to-air 
data  link  messages.  Each  Comm-C  interro¬ 
gation  includes  an  80-bit  message  field,  and 


up  to  16  Comm-C  interrogations  may  be 
transmitted  in  a  single  burst  and  acknowl¬ 
edged  with  a  single  transponder  reply.  A 
Comm-C  interrogation  cannot  be  used  for  a 
surveillance  update  because  any  response 
thereto  do  not  contain  altitude  information. 

2.2.3.2.5  Synchronized  Surveillance.  The 
Synchronized  Surveillance  interrogation  is 
timed  to  allow  passive  air-to-air  ranging  be¬ 
tween  DABS-equipped  aircraft.  Synchro¬ 
nized  interrogations  include  an  EP  field  to 
indicate  the  relative  time  of  transmission. 
The  transponder  replies  to  a  Synchronized 
Surveillance  interrogation  with  a  Synchro¬ 
nized  Surveillance  reply  (2.2.3.3.6). 

2.2.3.2.6  Comm-S.  The  Comm-S  interro¬ 
gation  (length,  112  bits)  is  used  to  transmit 
a  specialized  synchronized  message  to  the 
aircraft.  The  first  32  bits  of  the  Comm-S 
have  the  structure  of  the  Synchronized  Sur¬ 
veillance  interrogation  while  the  message 
field  (SF)  in  bits  33  through  88  contains  ad¬ 
ditional  data.  The  transponder  replies  to  a 
Conun-S  interrogation  with  a  Comm-T  reply 
(2.2.3.3.7). 

2.2.3.2.7  DABS  Broadcast  Transmission. 
The  DABS  interrogation  formats  can  also 
be  used  in  a  non  selective  mode  to  broadcast 
data  to  DABS-equipped  aircraft.  Upon  de¬ 
coding  a  Surveillance  or  Comm-A  interroga¬ 
tion  with  an  address  of  all  zeros,  the  tran¬ 
sponder  transfers  the  contents  of  the  uplink 
data  block  to  the  appropriate  display  or 
message  interface,  but  does  neither  reply  to 
this  interrogation  nor  respond  to  the  con¬ 
trol  fields  therein. 

2.2.3.3  Reply  Types. 

2.2.3.3.1  AU-CaU. 

2.2.3.3.1.1  Standard.  The  Standard  All- 
Call  reply  (length,  56  bits)  is  used  in  re¬ 
sponse  to  an  ATCRBS/DABS  All-Call  or  a 
DABS-Only  All-Call  interrogiation. 

Note.— Its  function  is  to  Inform  the  inter¬ 
rogator  of  the  presence  of  a  DABS-equipped 
aircraft  within  its  area  of  coverage.  It  in¬ 
cludes  the  aircraft’s  discrete  24-bit  address 
code  transmitted  as  part  of  its  data  field  so 
that  the  interrogator  can  add  the  aircraft  to 
its  DABS  roll-call  and  discretely  address 
subsequent  interrogations  to  the  aircraft.  In 
addition,  it  includes  a  Capability  (CA)  field 
to  designate  the  data  link  input/output  ca¬ 
pability  of  the  aircraft.  The  All-Call  reply  is 
parity  protected,  but  does  not  include  an  ad¬ 
dress  overlaid  on  the  parity  bits. 

2.2.3.3.1.2  Sguitter.  The  Squitter  is  iden¬ 
tical  to  a  Standard  All-Call  reply  with  the 
exception  that  the  All-Call  Capability  field 
(see  2.2.3.4.2.1)  is  replaced  by  a  6-bit  Alti¬ 
tude  (AT)  (2.2.3.4.2.2)  field  and  the  RT  code 
is  binary  II. 

2.2.3.3.2  Surveillance.  The  Surveillance 
reply  (length,  56  bits)  is  the  normal  DABS 
reply  when  the  air-to-ground  data-link 
transmission  is  not  required. 

Note.— This  reply  can  contain,  in  a  special 
field,  either  the  aircraft's  pressure  altitude 
encoded  as  in  ATCRBS  Mode  C  replies  or 
the  ATCRBS  identity  (4096)  code.  The 
choice  is  commanded  by  the  interrogator 
and  normally  the  interrogator’s  transmis¬ 
sion  requests  altitude  information.  The  air¬ 
craft  can  signal  to  the  interrogator  that 
4096  readout  is  desired  and  on  receipt  of 
this  signal  the  interrogator  can  sample  the 
4096  code. 

2  2.3.3.3  Special  Surveillance.  The  Spe¬ 
cial  Surveillance  reply  is  a  type  of  (Un¬ 
synchronized)  Surveillance  reply  in  which 
all  class  X  (2.2.3.4)  data  fields  are  available 
as  special  data  bits. 


2.2.3.3.4  Comm-B.  The  Comm-B  reply 
(length,  112  bits)  is  used  for  the  transmis¬ 
sion  of  an  air-to-ground  data  link  message. 
The  Comm-B  reply  includes  the  bit  pattern 
of  the  (Unsynchronized)  Surveillance  reply, 
and  thus  may  be  used  in  its  place  for  a  sur¬ 
veillance  update. 

Note.— Comm-B  transmissions  may  be 
squittered  by  ground  transponders.  Special 
addresses  will  be  reserved  for  these  tran¬ 
sponders  (see  2.2.3.4.4.10). 

2.2.3.3.5  Comm-D.  The  Comm-D  reply 
(length,  112  bits)  is  used  tor  the  efficient 
transmission  of  long  air-to-ground  data  link 
messages.  Each  Comm-D  reply  includes  an 
80-bit  message  field;  and  up  to  16  Comm-D 
replies  may  be  transmitted  as  a  single  long 
response,  and  acknowledged  with  a  single 

'interrogation. 

2.2.3.3.6  Synchronized  Surveillance.  The 
Synchronized  Surveillance  reply  contains  a 
replica  of  the  timing  field  (EP)  of  the  corre¬ 
sponding  synchronous  interrogation. 

2.2.3.3.7  Comm-T.  The  Comm-T  reply 
(length,  112  bits)  is  used  for  the  transmis¬ 
sion  of  a  synchronized  data  link  message. 
The  transponder  generates  this  reply  on  re¬ 
ceipt  of  a  Comm-S  interrogation. 

2.2.3.4  Data  Block  Formats  and  Field 
Classification.  The  data  block  formats  for 
each  interrogation  and  reply  type  are  shown 
in  Fig.  2.2.3-1.  Table  2.2.3-1  lists  for  each 
field  its' location  in  either  interrogation  or 
reply  together  with  the  field  classification 
and  the  descriptive  paragraph  within  this 
standard.  A  detailed  description  of  the  use 
of  the  control  fields  for  implementing  the 
extended  length  message  functions  is  in¬ 
cluded  in  2.2.5.  The  fields  defined  in  these 
data  bl(x;ks  are  divided  into  six  types: 

a.  General  Fields  (2.2.3.4.1). 

b.  Standard  All-Call  and  Squitter  Reply 
Fields  (2.2.3.4.2). 

c.  Surveillance/Comm-A/Comm-S  Interro¬ 
gation  Fields  (2.2.3.4.3). 

d.  Surveillance/Comm-B/Comm-T  Reply 
Fields  (2.2.3.4.4). 

e.  Special  Comm-C/Comm-D  Fields 

(2.2.3.4.5) . 

f.  Special  Surveillance  Reply  Fields 

(2.2.3.4.6) . 

The  fields  are  further  classified  according 
to  their  effect  on  transponder  operation; 
there  are  four  classes: 

1.  Class  I  fields  affect  transponder  oper¬ 
ation  directly,  or  are  affected  by  the  tran¬ 
sponder. 

2.  Class  IE  fields  are  class  I  only  when^ 
ELM  capability  is  provided  in  the  transpon-* 
der. 

3.  Class  IS  fields  apply  only  during  syn¬ 
chronous  operation. 

4.  Class  X  fields  pass  through  the  tran¬ 
sponder  in  either  direction  and  do  not  affect 
transponder  operation  nor  are  they  affected 
by  it.  When  ELM  and/or  synchronous  oper¬ 
ation  are  not  employed,  the  IE  and  IS  fields 
become  class  X. 

2.2.3.4.1  General  Fields. 

2.2.3.4.1.1  F:  (.Format),  Uplink  Format 
Type.  This  is  a  class  I  field.  The  first  bit  of 
the  uplink  data  block  designates  the  format 
type  transmitted: 

F  Bit,  and  Uplink  Format  Type 

0— Normal  (surveillance,  Comm-A,  Comm- 
S  formats). 

1— Special  (DABS-only  All-Call,  Comm-C 
formats). 
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2.2.3.4.1.2  L:  Length  of  Uplink  Block. 
This  is  a  class  I  field.  The  second  bit  of  the 
uplink  data  block  designates  the  block 
length  transmitted: 

L  Bit,  and  Length 

0—56  bits. 

1—112  bits. 

2.2.3.4.1.3  IT:  Interrogator  Type.  This 
one-bit,  class  I  field  designates  whether  the 
interrogation  is  transmitted  from  a  standard 
(IT=1)  or  auxiliary  (IT=0)  interrogator. 

Note.— A  standard  interrogator  is  defined 
as  a  DABS  sensor  with  a  directional  anten¬ 
na  performing  normal  ATC  surveillance  and 
communications,  while  an  auxiliary  interro¬ 
gator  is  an  omnidirectional  air-to-air  or 
ground-to-air  interrogator. 

2.2.3.4.1.4  RT:  Reply  Type.  This  two-bit, 
class  I,  field  designates  the  format  of  the 
DABS  reply  as  follows: 

RT,  and  Reply  Type 

'  0  0— Surveillance.  i 

0  1— Comm-B,  Comm-T,  or  Special  Sur¬ 
veillance. 

1  0— Standard  All-Call. 

1  1— Comm-D  or  Squitter. 


Note.— Because  of  the  altitude  digitizer 
coding,  an  aircraft  at  an  altitude  above 
62,750  ft  will  squitter  a  code  which  will  indi¬ 
cate  an  altitude  below  62,750  ft.  However, 
the  AT  code  is  intended  only  to  provide  a 
preliminary  indication  of  altitude  to  allow 
minimization  of  acquisition  interrogation 
rates  in  high  aircraft-population  density  air¬ 
space.  After  the  target  is  acquired  by  a  dis¬ 
crete  interrogation,  the  full  altitude  code 
will  be  available.  Since  the  aircraft  popula¬ 
tion  density  above  62,750  ft  will  always  be 
relatively  low,  it  is  not  necessary  to  increase 
the  imambiguous  range  of  the  AT  code  to 
provide  for  higher  altitudes. 

2.2.3.4.2.3  Address.  This  24-bit,  class  I 
field  contains  the  aircraft’s  discrete  address 
code. 

2.2.3.4.2.4  Parity.  This  24-bit,  class  I  field 
contains  24  parity  check  bits  generated  by 
applying  a  parity  check  code  to  the  preced¬ 
ing  bits  in  the  data  block.  The  algorithms 
for  generating  the  parity  check  bits  are  de¬ 
scribed  in  2.2.4. 

2.2.3.4.3  Surveillance/Comm-A/Comm-S 
Interrogation  Fields. 

2.2.3.4.3.1  SL:  Squitter  Lockout  This  one- 
bit  class  I  field  allows  the  interrogator  to 
prevent  the  transponder  from  transmitting 
Squitters  and  from  accepting  auxiliary  dis¬ 
crete  address  interrogations  (i.e.,  interroga¬ 
tions  with  IT=0;  see  2.2.3.4.1.3).  Elach  time 
the  transponder  replies  to  a  discrete  interro¬ 
gation  containing  SL=1,  the  transponder 
shall  be  immediately  locked  out  to  Squitters 
and  auxiliary  discrete  interrogations  for  a 
period  of  Tn.  seconds  and  a  time-out  shall  be 
initiated  (or  reinitiated)  for  the  full  To.  in¬ 
terval.  'The  transponder  shall  generate 
Squitters  and  accept  auxiliary  discrete  in¬ 
terrogations  only  if  it  has  not  replied  to  an 
interrogation  with  SL=1  within  Tgt  seconds. 


Note.— The  01  ana  11  codes  are  each  used 
to  designate  more  than  one  reply  format. 
This  lack  of  uniquencess  does  not  result  in 
ambiguity  because  the  reply  length  and  the 
Synchronization  indicator  S  (2.2.3.4.4.2)  fur¬ 
ther  define  the  reply  type.  The  RT  field  is 
not  required  to  indicate  to  the  decoder  the 
length  of  the  reply.  The  RT  field  is  used 
primarUy  for  distinguishing  between  Squit¬ 
ters  and  Standard  All-Call  replies. 

2.2.3.4.2  Standard  AU-Call  and  Squitter 
Reply  Fields. 

2.2.3.4.2.1  CA:  Capability.  This  six-bit 
field  is  class  X,  except  for  bit  No.  8  which  is 
class  IE.  Bits  3  through  7  are  to  be  assigned 
to  specific  I/O  capabilities  and  when  set  to 
one  indicate  the  presence  of  such  devices  in 
the  aircraft’s  installation.  Bit  8  when  set 
equal  one  designates  that  the  installation  is 
equipped  with  extended  capability  reporting 
(2.2.3  4.4.12). 

2.2.3.4.2.2.  AT:  Altitude,  Truncated  for 
Squitter  Transmissions.  This  is  a  class  I 
field.  The  special  6-bit  altitude  code  is  a 
truncated  version  of  the  full  ATCRBS  Mode 
C  altitude  code  and  provides  digitized  alti¬ 
tude  in  1000-ft  increments  quantized  to 
±500  feet  from  -750  feet  to  -i- 62,250  feet,  as 
follows: 


When  an  interrogation  is  received  with 
SL=0,  the  lockout  state  and  the  Tsl  time¬ 
out  shall  not  be  affected. 

2.2.3.4.3.2  DL’  DABS  Lockout  This  one- 
bit,  class  I  field  allows  the  interrogator  to 
prevent  the  transponder  from  accepting 
A’TCRBS/DABS  All-Calls  and  DABS-Only 
All-Calls  with  specific  acquisition  addresses. 
(’This  field  does  not  affect  acceptance  of  or¬ 
dinary  A’TCRBS  interrogations  or  DABS- 
Only  All-Calls  with  the  general  (all-zero)  ac¬ 
quisition  address.)  Each  time  the  transpon¬ 
der  replies  to  a  discrete  interrogation  con¬ 
taining  DL=:1,  the  transponder  shall  be  im¬ 
mediately  locked  out  to  the  appropriate  All- 
Calls  for  a  period  of  Tn.  seconds  and  a  time¬ 
out  shall  be  initiated  (or  reinitiated)  for  the 
full  Tol  interval.  ’The  transponder  shall 
accept  All-Calls  only  if  it  has  not  replied  to 
an  interrogation  with  DL=1  within  Tn.  sec¬ 
onds.  When  an  interrogation  is  received 
with  DL=0.  the  lockout  state  and  the  Tn. 
time-out  shall  not  be  affected. 

2.2.3.4.3.3  AL-  ATCRBS  Lockout  ’This 
one-bit,  class  I  field  allows  the  interrogator 
to  prevent  the  transponder  from  accepting 
ATCRBS  interrogations.  (This  field  does 
not  affect  acceptance  of  All-Calls.)  Each 
time  the  transponder  replies  to  a  discrete  in¬ 
terrogation  containing  AL=1,  the  transpon¬ 
der  shall  be  immediately  locked  out  to 
ATCRBS  interrogations  for  a  period  of  Tju. 
seconds  and  a  time-out  shall  be  initiated  (or 
reinitiated)  for  the  full  T*t  interval.  The 
transponder  shall  accept  ATCRBS  interro¬ 
gations  only  if  it  has  not  replied  to  an  inter¬ 
rogation  with  AL=1  within  Tal  seconds. 
When  an  interrogation  is  received  with 
AL=0,  the  lockout  state  and  the  Tal  time¬ 
out  shall  not  be  affected. 

2.2.3.4.3.4  S:  Synchronization  Indicator. 
This  one-bit  class  I  field  designates  whether 


or  not  the  interrogation  is  ssmchronized,  i.e., 
timed  such  that  the  resulting  reply  occurs 
at  a  known  time.  A  one  in  this  field  indi¬ 
cates  that  the  interrogation  is  synchronized 
and  requires  that  bits  8-15  be  interpreted  as 
EP  (see  2  2  3.4. 3.8). 

2.2.3.4.3.5  AI:  Altitude/Identity  Designa¬ 
tor.  ’This  one-bit  class  I  field  is  used  to  desig¬ 
nate  whether  the  reply  is  to  contain  the 
pressure  altitude  code  or  the  ATCRBS  iden¬ 
tity  code  in  its  Altitude/Identity  field.  A  one 
shall  be  used  to  request  transmission  of  the 
ATCRBS  identity  code. 

2.2.3.4.3.6  RL:  Reply  Length.  This  one-bit 
class  I  field  is  used  in  interrogations  to  des¬ 
ignate  the  reply  type  (length)  as  follows: 

RL  Bit  and  Reply  Type 

0— Surveillance  (56  bits) 

1— Comm-B  (112  bits) 

If  the  RL  bit  is  a  one,  the  transponder 
shall  transmit  a  Comm-B  reply  regardless  of 
whether  or  not  there  Is  a  Comm-B  device  at¬ 
tached.  ’The  RL  bit  also  determines  the  defi¬ 
nition  of  the  RS  code  (see  2.2.3.4.3.7). 

2.2.3.4.3.7  RS:  Reply  Selector.  ’This  four- 
bit  class  I  field  is  used  in  conjunction  with 
the  RL  code  in  unsynchronous  interroga¬ 
tions  to  specify  the  format  and  source  of 
data  to  be  transmitted  in  DABS  replies. 
When  an  interrogation  is  received  with  S^^O, 
RL=0,  and  RSsOOOO,  a  Surveilance  reply 
shall  be  transmitted.  When  S=0,  RL=0  and 
RS=()()()0,  a  Special  Surveillance  reply  shall 
be  transmitted.  (Particular  Special  Surveil¬ 
lance  reply  codes  are  specified  in  2.2.3.4.6.) 
When  RLsl,  the  RS  field  specifies  the 
source  of  the  MB  data  in  the  Comm-B  reply 
as  follows:  RS^OOOO  designates  a  message  of 
unknown  source  announced  by  transmission 
of  the  B-bit  in  a  previous  reply.  RS=0001 
designates  an  extended  capability  report 
(see  2.2.3.4.4.12). 

2.2.3.4.3.8  EP  lEPOCH):  Synchronous 
Reply  Time.  ’This  eight-bit  class  IS  field  des¬ 
ignates  the  ssmchronized  reply  time  (see 
2.2.3.4.4.5). 

2.2.3.4.3.9  CP:  Clear  PB.  ’This  one-bit 
class  X  field  is  reserved  to  acknowledge  and 
reset  pilot  acknowledgments. 

2.2.3.4.3.10  CB:  Clear  Comm-B.  ’This  one- 
bit  field  is  used  to  acknowledge  receipt  of  an 
air-to-ground  Comm-B  message.  A  one  in 
this  field  indicates  acknowledgment.  When 
an  interrogation  is  received  with  CB=1.  the 
B  bit  shall  be  cleared  in  the  reply  to  that  in¬ 
terrogation  unless  another  Comm-B  mes¬ 
sage  is  waiting;  in  that  case,  the  B  bit  shall 
remain  set. 

2.2.3.4.3.11  SD:  Surveillance  Data.  This 
16-bit  class  X  field  is  reserved  for  transmis¬ 
sion  of  short,  specialized  data  words. 

Note.— A  12-bit  class  X  subfield  of  SD  is 
used  when  bits  17-20  are  all  zeros  to  trans¬ 
mit  to  the  aircraft  its  true  corrected  altitude 
as  reported  on  the  previous  transponder 
reply. 

2.2.3.4.3.12  MA:  Interrogation  Data  Link 
Message.  This  56-blt  class  X  field  contains 
the  interrogation  data-link  message  and  in¬ 
cludes  ADES,  the  MA  message  type  and/or 
destination. 

2.2.3.4.3.13  MS:  Synchronized  Interroga¬ 
tion  Data.  ’This  56  bit  class  IS  field  contains 
the  interrogation  simchronized  data  link 
message. 

2  2.3.4.3.14  Address/Parity.  This  24-bit 
class  I  field  contains  the  24-bit  discrete  ad¬ 
dress  of  the  interrogated  aircraft  combined 
with  24  parity  bits  generated  by  applying  a 
parity  check  cdde  to  the  preceding  bits  in 
the  data  block.  The  algorithms  for  generat- 


nit  Humber:  345678 

I’uInc  Poult  Ion:  A2  A^  82 

Minimum  Altitude  0  0  0  0  Q  0 

Flret  step  0  0  0  0  i  0 

Second  step  0  0  0  I  1  0 


Mexlsus  altitude  000001 


Altitude  R.ingc  Average  Altitude 

(feet)  (feet) 


-1250  to  -250  -750 

-230  to  4-750  250 

-4730  to  ■»-1750  1250 


461750  to  462750  62250 
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ing  the  parity  check  bits  and  their  combina¬ 
tion  with  the  address  code  are  described  in 

2.2.4  (also  see  2.2.3.4.4.14). 

2.2.3.4.4  Surveillance/Comm-B/Comm-T 
Reply  Fields. 

2.2.3.4.4.1  A:  Alert  This  one-bit  class  I 
field  alerts  the  sensor  to  changes  in  the 
ATCRBS  identity  (4096)  code  setting  and  to 
emergencies.  The  A  bit  shall  be  automatical¬ 
ly  set  each  time  the  4096  code  setting  is 
changed.  Upon  receipt  of  the  next  DABS 
Surveillance  or  Conun-A  interrogation,  the 
transponder  shall  reply  with  A-^l.  The  A  bit 
shall  be  reset  to  zero  in  a  reply  containing 
the  4096  code  transmitted  in  response  to  an 
interrogation  with  IT=1  and  AI=1,  with  the 
following  exception:  the  transponder  shall 
trEuismit  the  A  bit  continuously  when  the 
4096  code  indicates  an  emergency  condition 
(7700  or  7600),  and  shall  not  be  reset  to  zero 
upon  receipt  of  AIscl  from  the  ground. 

2.2.3.4.4.2  S:  Synchronization  Indicator. 
This  one-bit  class  IS  field  echoes  the  S  bit 
of  the  corresponding  interrogation  (see 
2.2.3.4.3.4).  Indicating  (by  S:>1)  that  the 
reply  is  ssrnohroniaed. 

2.2.3.4.4.3  D:  Extended-Length  “Message 
Waiting"  Indicator.  This  one-bit  class  IE 
field  designates  to  the  Interrogator  that  the 
transponder  has  an  extended-length  mes¬ 
sage  waiting  to  be  transmitted.  A  one  in  this 
field  indicates  the  presence  of  such  a  mes¬ 
sage. 

2.2.3.4.4.4  DC:  D-Count  This  four-bit 
class  IE  field  is  used  to  indicate  the  length 
of  an  extended-length  message  waiting  to  be 
sent.  The  four-bit  binary  integer  in  DC  is 
one  less  than  the  number  of  segments  in  the 
extended-length  message.  The  first  bit 
transmitted  in  this  field  shall  be  the  most 
significant  bit. 

2.2.3.4.4.5  EP:  EPOCH,  Synchronous 
Reply  Time.  This  eight-bit  class  IS  field  re¬ 
peats.  in  a  ssmchronized  reply,  the  contents 
of  the  EP  field  in  the  corresponding  syn¬ 
chronized  interrogation  (see  2.2.3.4.3.8). 

2.2.3.4.4.6  PB:  Pilot  Acknowledgement 
This  two-bit  class  X  field  is  reserved  for  a 
pilot  acknowledgement  code. 

2.2.3.4.4.7  B:  Data  Link  “Message  Wait¬ 
ing”  Indicator.  This  class  X  field  is  reserved 
for  designating  to  the  interrogator  that  the 
aircraft  has  a  Comm-B  message  waiting  to 
be  transmitted. 

2.2.3.4.4.8  FR:  Flight  Rules  Indicator. 
This  one-bit  class  X  field  is  reserved  for  in¬ 
dicating  whether  the  aircraft  is  operating 
under  visual  or  instrument  flight  rules. 

2.2.3.4.4.9  Altitude/Identity.  This  13-bit 
class  I  field  contains  the  ATCRBS  Mode  A 
identity  code  or  Mode  C  altitude  code  (in¬ 


cluding  the  X  bit),  as  requested  by  the  AI 
field  in  the  corresponding  interrogation. 
The  sequence  of  the  code  pulses  shall  be  as 
specified  in  FAA  Selection  Order  1010.51A, 
paragraph  2.6.2. 

2.2.3.4.4.10  MB:  Reply  Data  Link  Mes¬ 
sage.  This  56-bit  class  X  field  contains  the 
data  link  message  and  includes  BSRC,  the 
MB  message  type  and/or  source.  If  a  Comm- 
B  reply  is  transmitted  for  which  no  data  are 
available,  the  MB  field  shall  contain  all 
zeros. 

Note.— The  BSRC  field  may  be  used  to 
identify  ground  transponders  emitting 
Comm-B  squitter  transmissions  (see 
2.2.3.3.4). 

2.2.3.4.4.11  MT:  Synchronized  Reply 
Data.  This  56-bit  class  IS  field  contains  the 
synchronized  reply  data.  If  a  Comm-T  reply 
is  transmitted  for  which  the  transponder 
and/or  its  peripherals  cannot  supply  data, 
the  MT  field  shall  contain  all  zeros. 

2.2.3.4.4.12  Extended  Capability  and 
Flight  Number  Reply.  In  response  to  a  cor¬ 
rectly  addressed  interrogation  with  RL>:1 
and  RSoOOOl  (see  2.2.3.4.3.71,  the  transpon¬ 
der  shall  transmit  a  Comm-B  reply  whose 
MB  field  (class  X)  is  reserved  for  extended 
capabUity  and  aircraft  flight  number  codes. 
The  specific  codes  are  not  -yet  defined, 
except  as  indicated  in  2.2.3.4.4.13. 

2.2.3.4.4.13  ELM  Capability  Code.  If  the 
transponder  is  ELM  equipped  and  has  an 
operational  ELM  input/output  device,  bit 
position  41  shall  be  transmitted  as  a  one  to 
indicate  ELM  capability  in  response  to  an 
interrogation  with  RL=1  and  RS=0001.  All 
remaining  bits  of  the  transmitted  MB  class 
X  field  shall  be  zeros  unless  ones  are  auto¬ 
matically  entered  in  preassigned  bit  posi¬ 
tions  by  I/O  devices. 

2.2.3.4.4.14  Address/Parity.  This  24-bit 
class  I  field  contains  the  24-bit  discrete  ad¬ 
dress  of  the  replidng  aircraft  combined  with 
24  parity  check  bits  generated  by  applying  a 
parity  check  code  to  the  preceding  bits  in 
the  data  block.  The  algorithms  for  generat¬ 
ing  the  parity  check  bits  and  their  combina¬ 
tion  with  the  address  code  are  described  in 
2.2.4. 

2.2.3.4.5  Special  Comm-C/Comm-D 

Fields.  All  fields  described  in  this  section  are 
class  IE.  In  each  numerical  field  the  first  bit 
transmitted  shall  be  most  significant  bit. 

2.2.3.4.5.1  RC:  Reply  Type  for  Comm-C 
Interrogations.  This  special  two-bit  reply 
type  and  control  field  is  used  in  conjunction 
with  an  extended-length  message  transmis¬ 
sion.  The  RC  codes  are  defined  in  Table 
2.2.3-2. 


2.2.3.4.5.2  NC  and  MC.  Respectively, 
these  four-bit  segment  number  and  80-bit 
message  fields  are  included  in  Comm-C 
transmissions.  The  interpretation  of  these 
fields  is  determined  by  the  RC  code,  as  de¬ 
fined  in  Table  2.2.3-2. 

2.2.3.4.5.3  K.  ND,  MD  (including  TA).  Re¬ 
spectively.  these  1-bit,  4-bit  and  80-bit.  (in¬ 
cluding  the  16  bit  TA)  Comm-D  fields  are 
used  for  extended-length  message  transfer 
as  follows: 

K  Bit  ND  Bits  and  MD  Bits 

0  segment  number  of  message  segment  in 
MD,  80-bit  segment  of  reply,  extended- 
length  message  (the  zeroth  segment  in¬ 
cludes  DSRC,  the  MD  message  type  and/or 
'Source). 

1  not  used  (all  zeros).  16-bit  ciunulative 
transponder  technical  acknowledgment 
(TA)  of  Interrogation  extended-length  mes¬ 
sage  (bit  positions  9  to  24). 

If  the  Interrogation  transmission  requests 
a  Comm-D  reply  and  the  transponder  is 
ELM-equipped,  the  transponder  shall  trans¬ 
mit  a  Comm-D  reply  regardless  of  whether 
or  not  there  are  ELM  data  available.  If  a 
Comm-D  reply  is  transmitted  for  which  the 
transponder  and/or  the  ELM  device  cannot 
supply  data,  the  MD  field  shall  contain  all 
zeros.  If  the  interrogation  transmission  re¬ 
quests  a  Comm-D  reply  from  a  transponder 
which  is  not  ELM-equipped,  the  transpon¬ 
der  shall  not  reply. 

2.2.3.4.6  Special  Surveillance  Reply 
Fields.  Upon  receipt  of  an  interrogation 
with  S'=0,  RL=0  and  RS=0000,  the  tran¬ 
sponder  shall  transmit  a  Special  Surveil¬ 
lance  reply  including  the  following  class  I 
internally  generated  fields  to  assure  cooper¬ 
ation  with  air-to-air  auxiliary  interrogators. 

2.2.3.4.6.1  AQ:  Acquisition  Flag.  Upon  re¬ 
ceipt  of  an  interrogation  with  RL=0  and 
RS=xxlx  (where  x  designates  either  a  one 
or  a  zero),  bit  5  (AQ)  of  the  Special  Surveil¬ 
lance  reply  shall  be  transmitted  as  a  one.  in¬ 
dicating  an  acquisition  reply.  When  RL=0 
and  RS=xx0x,  but  RS=0000,  bit  5  shall  be 
transmitted  as  a  zero,  indicating  a  roll  call 
reply. 

2.2.3.4.6.2  MX:  Maximum  Airspeed  Field. 
On  receipt  of  an  interrogation  with  RL=0 
and  RS=0010,  bit  positions  11  to  13  (located 
in  the  RB  field)  of  the  reply  shall  contain 
the  maximum  airspeed  code  for  the  aircraft. 
MX  indicates  the  maximum  cruising  air¬ 
speed  of  the  aircraft  in  which  the  transpon¬ 
der  is  installed.  The  coding  of  this  field  is  as 
follows: 
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Maximum  Alrapeed 


No  Input 


Not  yet  defined 


Squltters  inhibited 


The  MX=111  code  shall  be  automatically 
set  whenever  the  Squitter  Inhibit  interface 
(see  2.3.6.41  is  activated. 

Note.— This  airspeed  information  is  used 
in  scheduling  reacquisition  interrogations  if 
the  transponder  is  outside  the  range  of  in¬ 
terest  of  the  auxiliary  interrogator.  The  ab¬ 
sence  of  an  airspeed  code  results  in  a  de¬ 
fault  to  the  all-zeros  code.  The  Squitter  In¬ 
hibit  interface  may  be  used  to  encode  all 
ones  in  this  field  when  the  aircraft  is  on  the 
ground  so  that  the  aircraft  may  be  so  identi¬ 
fied. 

2.2.3.4.6.3  RA  and  RB:  Special  Surveil¬ 
lance  Reply  Data,  Bits  3,  4,  and  7-18  of  the 
Special  Surveillance  reply,  with  the  excep¬ 
tion  of  the  MX  code  bits  (11-13)  form  a 
class  X  field,  and  shall  be  obtained  from  the 
digital  interface  (see  2.3.1.2)  and  shall  not 
be  acted  upon  by  the  transponder.  In  the 
absence  of  inputs  from  the  interface,  all  ex¬ 
ternally-derived  bits  shall  be  transmitted  as 
zeros. 

2.2.4  Error  Protection. 

2.2.4. 1  Technique.  Parity  check  coding  is 
used  on  DABS  interrogations  and  replies  to 
provide  protection  against  the  occurrence  of 
errors. 

2.2.4. 1.1  Parity  Check  Sequence.  A  se¬ 
quence  of  24  parity  check  bits  is  generated 
by  a  code  described  in  2.2.4.1.2  and  is  incor¬ 
porated  into  the  field  formed  by  the  last  24 
bits  of  any  DABS  transmission.  In  DABS- 
Only  All-Call  interrogations,  in  All-Call  re¬ 
plies  and  in  Squitters  this  sequence  of  24 
parity  check  bits  forms  the  parity  check 
field  directly.  In  all  other  DABS  transmis¬ 
sions  the  24  parity  check  bits  are  combined 
with  the  discrete  address  as  described  in 
2.2.4.3.  The  combination  of  discrete  address 
and  parity  check  bits  then  forms  the  Ad¬ 
dress/Parity  fieid. 

2.2.4.1.2  Parity  Check  Sequence  Genera¬ 
tion.  The  sequence  of  24  parity  bits  (Pi,  Pt, 
.  .  .  Ps4)  is  generated  from  the  sequence  of 
information  bits  mi,  m> .  .  .  m^l  as  they  are 
shown  in  Fig.  2.2.3-1  where  k  is  32  or  88  for 
short  or  long  transmissions  respectively. 
This  is  done  by  means  of  a  code  which  is 
generated  by  the  polynomial 


CM 


.  II  for  i  •  0,  3,  10,  and  12  through  24 

V  "(|j  Qtherwise 


When  by  the  application  of  binary  polyno¬ 
mial  algebra  the  above  0(x)  is  divided  into 
the  information  sequence  expressed  as 

M(x)=mk-i-mk-iX-Hmk-iX*d- .  .  .  -fmix‘’‘ 

the  result  will  be  a  quotient  and  a  remain¬ 
der  R(x)  of  degree  <24.  The  bit  sequence 
formed  by  this  remainder  represents  the 
parity  check  sequence.  Parity  bit  P|,  for  any 


i  from  1  to  24,  is  the  coefficient  of  x**"'  in 
R(x). 

2.2.4.2  Parity  Field  Generation.  The 
parity  check  bits  described  in  2.2.4. 1.2  will 
be  transmitted  as  the  last  24  bits  of  the 
DABS  transmission  in  the  sequence 

Pi.  P. .  .  .  P«. 

2.2.4.3  Address/Parity  Field  Generation. 
The  address  is  formed  by  a  sequence  of  24 
bits.  (ai.  ai .  .  .  a^)  where  at  is  the  bit  trans¬ 
mitted  first  in  an  All-Call  reply.  This  ad¬ 
dress  sequence  is  used  in  the  downlink  Ad¬ 
dress/Parity  field  generation,  while  a  modi¬ 
fied  form  of  this  sequence  (bi,  bi  .  .  .  b>«)  is 
required  for  uplink  Address/Parity  field 
generation. 

Bit  b,  is  the  coefficient  of  x‘“‘  in  the  poly¬ 
nomial  H(x)A(x),  where 

A(x)=a,-i-aiX-i-aiX*-t-  .  .  .  -*-a.4x” 
and 


24 

H(x)  •  ^  ^ 
i-0 

The  sequence  of  bits  transmitted  in  the  Ad¬ 
dress/Parity  field  is 

tk*l»  tk+l  ...  t|,4M 

if  the  bits  are  numbered  as  in  Fig.  2.2.3.-1. 

2.2.4.3.1  Uplink  Field.  In  uplink  transmis¬ 
sions 

tfc+i=bi  -f-  Pi 

where  "  -i-  ”  prescribes  modulo-2  addition. 

2.2.4.3.2  Downlink  Field.  In  downlink 
transmissions. 

tx4,=a,©p, 

where  “©"  prescribes  modulo-2  addition. 

2.2.5  Comm-C/Comm-D  Extended-Length 
Message  Protocol  The  extended-length  mes¬ 
sage  (EHjM)  protocol  provides  for  efficient 
transmission  of  long  data  link  messages  by 
permitting  the  grouping  of  up  to  16  message 
segments  into  a  single  entity  which  can  be 
acknowledged  by  a  single  reply.  Each  single 
segment  is  included  in  a  Comm-0  or  Comm- 
D  transmission.  (The  limit  of  16  segments 
refers  solely  to  the  manner  in  which  the 
message  is  transferred  over  the  link.  Longer 
messages  can  be  accommodated  through  the 
use  of  message  continuation  indicators 
within  the  text  of  the  ELM.) 

2.2.5.1  Ground-to-Air  ELM  Transfer. 
Oround-to-air  extended-length  me^ages  are 
transmitted  using  the  Comm-C  format  with 
three  different  reply  type  codes  (RC=00,  01 
and  10).  The  three  reply  type  codes  desig¬ 
nate  an  initializing  segment,  intermediate 
segments  and  a  final  segment.  The  mini¬ 
mum  length  of  a  ground-to-air  ELM  is  two 
segments.  The  transfer  of  all  segments  may 
take  place  without  intervening  replies. 
Comm-C  transmissions  shall  follow  each 
other  in  intervals  of  no  less  than  50  fisec. 
(This  minimum  spacing  is  required  to 
permit  the  resuppression  of  ATCRBS  tran¬ 
sponders.) 

2.2.5.1.1  Initializing  Segment  Transfer. 
The  ELM  transactions  for  an  N-segment 
message  (segment  numbers  0  through  N-1) 
is  initiated  by  a  Comm-C  interrogation  with 
RC^OO.  The  transponder  does  not  reply. 
Receipt  of  this  interrogation  (in  effect  a 
“dial  up”)  causes  the  airborne  ELM  equip¬ 
ment  to  prepare  for  a  new  ELM  transfer. 
Also  delivered  in  the  initial  call  is  the  text 
of  the  final  message  segment  in  MC,  and  its 
segment  number  (N-1)  in  the  NC  field. 


Note.— This  “last  segment  first”  protocol 
is  used  to  inform  the  transponder  of  the 
length  of  the  message.  If  the  ELM  processor 
fails  to  receive  an  initializing  segment,  it 
may  either  ignore  or  store  the  data  content 
of  all  fiu*ther  segments  of  the  same  message 
since  the  interrogator  will  retransmit  the 
entire  message  (see  2.2.5.1.4),  initializing 
segment  and  all  other  segments,  without 
change. 

2.2.5.I.2.  Intermediate  Segment  Trans¬ 
fers.  Message  delivery  proceeds  with  the 
transmission  of  intermediate  segments  (any 
sequence  of  N-2  segments  chosen  from  seg¬ 
ments  N-2  through  1)  via  Comm-C  interro¬ 
gations  with  RC=01,  again  triggering  no  re¬ 
plies.  Each  message  segment  is  identified 
with  its  segment  number  in  the  NC  field. 
The  ELM  processor  stores  each  segment  in 
the  appropriate  storage  location  based  upon 
this  number.  In  this  way,  the  message  pro- 
o  ssor  reassembles  the  message,  and  its 
b-  okkeeping  fimction  keeps  track  of  which 
egments  have  been  received. 

Note.— Intermediate  segments  may  be  de¬ 
livered  in  any  order,  once  the  ELM  proces¬ 
sor  has  been  initialized  with  segment  N-1.  If 
the  entire  message  consists  of  only  two  seg¬ 
ments,  there  will  be  no  intermediate  trans¬ 
fers. 

2.2.5.1.3  Final  Segment  Transfer.  The  in¬ 
terrogator  transmits  the  final  segment  of  a 
Comm-C  interrogation  with  RC=10.  Its  seg¬ 
ment  number  (any  number  from  0  to  N-2)  is 
in  NC,  and  the  text  is  transmitted  in  MC. 
This  RC  code  elicits  a  Comm-D  reply  with 
K=1  and  a  cumulative  Transponder  Techni¬ 
cal  Acknowledgement  in  the  MD  field.  The 
cumulative  Transponder  Technical  Ac¬ 
knowledgement  (TA)  consists  of  a  bit  string 
(maximum  length  16  bits)  which  indicates 
which  segments  of  the  ELM  have  been  re¬ 
ceived.  The  first  bit  represents  the  state  of 
the  first  (N=:0)  segment,  etc.,  with  the 
states  defined  as:  l^segment  received,  and 
0=:segment  not  received.  (The  remaining  64 
bits  of  MD  are  spares  and  shall  be  transmit¬ 
ted  as  zeros).  Thus  at  all  times  this  field 
represents  the  current  status  of  segment  de¬ 
livery  from  the  time  of  ELM  initiation.  If 
the  interrogator  does  not  receive  a  reply  to 
the  Comm-C  Interrogation  containing  the 
final  segment,  this  interrogation  is  repeated 
until  a  reply  is  successfully  received.  When 
sdl  segments  have  been  received  by  the  tran¬ 
sponder,  the  interrogator  knows  that  its  last 
transfer  was  indeed  final  and  closes  out  the 
transaction  by  the  transmission  of  a  special 
Comm-C  interrogation  with  RC=11, 
NC=0001  and  bit  9=1.  thereby  resetting  the 
TA  field  and  any  other  bookkeeping  regis¬ 
ters  in  the  transponder.  This  "Clear  Comm- 
C”  interrogation  elicits  a  single  Comm-D 
reply  (with  arbitrary  message  content) 
which  serves  as  a  technical  acknowledge¬ 
ment  to  the  interrogator.  To  expedite  the 
display  of  the  message,  the  ELM  processor 
in  the  transponder  transfers  the  message  to 
the  appropriate  output  device  as  soon  as  it 
senses  the  presence  of  all  segments  (i.e..  it 
does  not  await  the  receipt  of  the  Clear 
Comm-C  interrogation).  However,  output 
transfer  shall  be  enabled  only  once  for  each 
ground-to-air  ELM  message  to  avoid  display¬ 
ing  the  same  message  more  than  once  in  the 
event  of  retransmission  due  to  TA  delivery 
failure. 

Note.— The  Interrogator  will  always  send 
a  Clear  Comm-C  message  after  partial  deliv¬ 
ery  of  an  ELM  which  it  wishes  to  cancel,  as 
well  as  after  normal  complete  delivery.  This 
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procedure  ensures  that  there  will  be  no  con¬ 
fusion  between  segments  of  successive 
EWLM’s,  even  if  the  initializing  segment  of 
the  second  ELM  is  subject  to  link  failure. 

3.2.5.1.4  Segments  not  Received  by  Tran¬ 
sponder.  If  one  or  more  segments  of  the 
ELM  are  not  received  by  the  transponder, 
this  fact  is  indicated  by  zeros  in  the  corre¬ 
sponding  bit  positions  in  the  TA.  If  the  TA 
indicates  that  the  initializing  segment  was 
not  received,  the  interrogator  retransmits 
the  entire  message.  If  segments  other  than 
the  initializing  segment  are  missing,  they 
are  retransmitted  with  RC=01,  except  for 
the  last  of  the  missing  segments  which  has 
RC=10  to  request  an  updated  TA.  This  pro¬ 
cess  continues  until  the  ground  receives  a 
cumulative  TA  indicating  that  all  segments 
have  been  delivered.  At  that  point,  the 
transaction  is  closed  out  as  described  above. 
If  standard  DABS  contact  is  lost  (i.e.,  if 
more  than  nominally  16  seconds  has  elapsed 
since  the  transponder  last  replied  to  a  dis¬ 
crete  address  interrogation  with  IT=1) 
before  a  ground-to-air  transaction  is  closed 
out.  the  transaction  shall  be  abandoned. 

2.2.5.2  Air-to-Ground  ELM  Transfer.  The 
transfer  of  an  air-to-ground  ELM  is  similar 
to  the  ground-to-air  process.  Differences  be¬ 
tween  the  two  protocols  result  primarily 
from  the  facts  that  (1)  all  channel  activity  is 
ground  initiated  and  (2)  the  transponder 
can  reply  with  a  longer  communications 
format  only  when  given  specific  permission 
by  the  ground.  Comm-D  transmissions  shall 
follow  each  other  in  intervals  of  136±1  ^isec. 

2.2.5.2.1  InitializatioTL  An  N-segment 
air-to-ground  ELM  transfer  is  initiated  by  a 
non-synchronized  Surveillance  or  Comm-B 
reply  containing  the  D  bit  set  to  1,  and  DC 
set  to  N-1.  The  interrogator  is  fuUy  initia¬ 
lized  as  soon  as  it  receives  this  information. 

2.2.5.2.2.  Transmission.  The  interrogator 
requests  the  air-to-ground  transmission  of 
EI^  segments  using  a  single  Comm-C 
transmission  with  RC=11.  In  this  format, 
the  NC  field  contains  all  zeros  and  the  first 
16  bits  of  MC  form  a  special  16-bit  Segment 
Request  (SR)  field,  in  which  the  successive 
bit  positions  correspond  to  segment  num¬ 
bers  0  through  15.  (The  remaining  64  bits  of 
MC  are  spares  and  shall  be  transmitted  as 
zeros).  The  designated  response  is  a  series  of 
Comm-D  replies  with  K=0  containing  those 
message  segments  for  which  the  correspond¬ 
ing  SR  bit  is  set  to  one.  (The  transponder 
thus  is  not  told  which  segments  have  been 
successfully  received,  but  those  which  are  to 
be  transmitted.)  After  the  complete  re¬ 
sponse  to  the  Comm-C  interrogation  has 
been  received,  another  Comm-C  interroga¬ 
tion  with  RC=11.  NC^OOOO  and  an  updated 
SR  field  is  transmitted  to  request  segments 
not  yet  received  (either  because  they  were 
not  requested  in  the  first  response,  or  be¬ 
cause  they  were  received  in  error).  The  tran¬ 
sponder  replies  again  with  the  requested 
segments.  The  cycle  is  repeated  until  all  seg¬ 
ments  have  been  received. 

Note.— This  process  corresponds  to  the 
process  described  in  2.2.S.I.  Although  the 
precise  spacing  of  segments  in  the  response 
is  known  to  the  interrogator,  each  segment 
is  transmitted  as  a  full  Comm-D  reply  with 
a  preamble  to  resynchronize  the  reply  de¬ 
coder  in  case  the  preceding  segment  is  lost. 

2.2. 5.2. 3  Termination.  The  transaction  is 
terminated  by  a  special  Comm-C  interroga¬ 
tion  with  RC=11,  NC=0010.  and  bit  9=1. 
This  interrogation  resets  the  D-bit  and  DC 
field.  It  also  elicits  a  single  Comm-D  reply 


(with  arbitrary  contents  in  the  MD  field) 
which  serves  as  a  technical  acknowledge¬ 
ment  to  the  interrogator. 

Note.— The  ground  processor,  which  has 
control  of  message  traffic,  services  ground- 
to-air  messages  in  the  order  received  except 
when  a  user-supplied  priority  tag  indicates 
otherwise.  The  existence  of  a  small  number 
of  priority  message  classes  permits,  for  ex¬ 
ample,  an  urgent  command  to  move  ahead 
of  other  waiting  messages.  For  air-to-ground 
messages,  the  possible  priority  classes  are 
more  limited,  since  there  if  less  advance 
knowledge  of  the  message  parameters.  How¬ 
ever,  ELM  transfers  are  generally  regarded 
as  having  lower  priority  than  Comm-A  or 
Comm-B  messages.  Delivery  of  a  ground-to- 
air  ELM  can  be  interrupted  at  any  time  to 
permit  the  delivery  of  an  urgent  Comm-A 
message,  and  then  resumed.  Similarly,  a 
Comm-B  message  can  interrupt  an  air-to- 
ground  ELM.  Message  numbering  (as  op¬ 
posed  to  segment  numbering)  in  not  re¬ 
quired  for  this  protocol;  if  desired  by  the 
user,  message  IDs  may  be  coded  within  the 
messaage  text. 

2.3  Transponder  Characteristics. 

2.3.1  Transponder  ATCRBS  Performance. 
The  transponder  shall  meet  all  provisions  of 
paragraphs  2.1  through  2.7  and  paragraph 
2.11  of  FAA  Selection  Order  10 10.51  A  when 
replying  to  Mark  X  (and  ATCRBS)  ground 
stations,  except  that  modified  performance 
is  required  as  follows; 

(a)  In  paragraph  2.7.1.2  read  “9  dB"  as  “6 
dB". 

(b)  In  paragraph  2.7.5.1.2  read  “77  dB”  as 
“75  dB”. 

(c)  In  paragraph  2.7.12.2  read  “18.5  dB”  as 
“21  dB”. 

2.3.2  Reply  Characteristics. 

2.3.2. 1  ATCRBS.  The  transponder  shall 
reply  to  standard  ATCRBS  Mode  A  and 
Mode  C  interrogations  under  the  conditions 
prescribed  in  FAA  Selection  Order  1010.51A, 
paragraph  2.7.1,  except  when  inhibited  from 
replying  by  an  ATCRBS  lockout  condition 
or  during  recovery  following  a  DABS  reply. 
The  transponder  shall  not  reply  to 
ATCRBS  interrogations  when  subje(;t  to  the 
conditions  prescribed  in  FAA  Selection 
Order  lOlO.SlA,  paragraph  2.7.2  for  no 
reply.  The  transponder  shall  not  generate 
ATCRBS  replies  or  suppressions  in  response 
to  interrogations  for  which  Pi  is  received 
during  an  ATCRBS  suppression  interval. 

2.3.2.2  ATCRBS/DABS  AU-CaU.  The  tran¬ 
sponder  shall  reply  to  an  ATCRBS/DABS 
M(xle  A  or  Mode  C  All-Call  interrogation, 
except  when  inhibited  from  replying  by  a 
lockout  condition  or  during  recovery  follow¬ 
ing  a  DABS  or  ATCRBS  reply.  The  tran¬ 
sponder  shall  not  reply  with  greater  than 
10%  reply  to  interrogation  ratio  (with  either 
an  All-Call,  an  ATCRBS.  or  a  DABS  reply) 
in  response  to  an  ATCRBS/DABS  All-Call 
interrogation  when  the  interrogation  con¬ 
tains  a  Pi  pulse  which  satisfies  the  require¬ 
ments  for  ATCRBS  suppression,  or  when  in¬ 
hibited  by  an  ATCRBS/DABS  All-Call  lock¬ 
out  condition.  The  transponder  shall  not 
produce  a  DABS  All-Call  reply  in  response 
to  a  CW  transmission  or  a  single  pulse  of 
long  duration  whose  received  amplitude 
variations  do  not  meet  the  specifications  for 
an  All-Call  interrogation.  There  shall  be  an 
ATCRBS  reply  and  no  ATCRBS/DABS  All- 
Call  reply  to  a  Pi-Pi-P.  transmission  in 
which  either  of  the  following  conditions  is 
satisfied; 

ca)  A  leading  edge  for  P«  is  not  detected 
within  the  interval  from  1.2  to  1.8  fisec  fol¬ 
lowing  the  leading  edge  of  P*. 


(b)  The  amplitude  of  P<  is  more  than  6  dB 
below  the  amplitude  of  Pa. 

The  reply  to  interrogation  ratio  shall  not 
exceed  10%  for  replies  of  any  type  if  the 
conditions  for  an  ATCRBS/DABS  All-Call 
reply  are  otherwise  satisfied,  but  the  dura¬ 
tion  of  P«  is  greater  than  or  equal  to  1.2 

fiSCC. 

2.3.2.2.1  Suppression.  Suppression  as  de¬ 
scribed  in  FAA  Selection  Order  1010.51A, 
paragraph  2.7.4  shall  apply  to  the  responses 
to  ATCRBS/DABS  All-Calls. 

2.3.2.3.  DABS.  The  transponder  shall 
reply  to  valid  DABS-Only  All-Call,  SurveU- 
lance,  Comm-A,  Ck>mm-S  or  Comm-C  inter¬ 
rogations,  which  are  (directly  addressed 
and  within  specified  limits  of  received  signal 
amplitude,  except  when  the  transponder  is 
in  a  recovery  state  from  a  prior  DABS  or 
ATCnBS  reply.  The  transponder  shall  not 
reply  to  a  DABS  interrogation  whenever 
any  one  or  (x>mbination  of  the  following 
conditions  ocour; 

a.  The  decoded  data  bits  corresponding  to 
the  Address-Parity  field  contain  other  than 
the  aircraft’s  unique  discrete  address,  or— in 
the  case  of  a  DABS-Only  All-Call— if  the  de- 
corded  parity  field  contains  other  than  an 
acquisition  address  (2.2.3.2.1). 

b.  A  lockout  condition  inhibits  recognition 
of  interrogations  from  auxiliary  DABS  sen¬ 
sors  (2.2.3.4.3.1). 

c.  An  all-zero  address  in  a  Surveillance  or 
Comra-A  interrogation  indicates  that  the  in¬ 
terrogation  is  a  DABS  Broadcast  transmis¬ 
sion  (for  which  no  reply  is  specified). 

d.  A  DABS  sidelobe-suppression  (SLS) 
condition  inhibits  replies. 

e.  The  interrogation  requests  a  reply 
which  the  transponder  is  not  equipped  to 
transmit. 

The  transponder  shall  not  produce  a  dis¬ 
crete  DABS  reply  to  a  CW  transmission  or  a 
single  pulse  of  long  duration. 

2.3.2.4  DABS  Sensitivity  and  Dynamic 
Range.  For  any  given  interrogation  condi¬ 
tions.  the  minimum  triggering  level,  or 
MTL,  is  defined  as  the  minimum  input 
power  level  for  at  least  90  percent  reply  to 
interrogation  ratio.  When  referred  to  the 
transponder  RF  port(s),  the  nominal  value 
of  MTL  shall  be  -77  dBm,  with  a  tolerance 
range  of  ±3  dB  for  any  combination  of  the 
following  conditions; 

Modes— DABS  Surveillance.  DABS-Only 
All-Call,  DABS  Comm-A,  DABS  Comm-S, 
the  DA^  Comm-C. 

Interference— none. 

SLS - Pi  pulse  absent. 

RF  port— either  (if  diversity  equipped). 

Other— any  interrogation  (x>ndition  satis¬ 
fying  these  specifications. 

Under  these  conditions,  the  reply  to  inter¬ 
rogation  ratio  shall  be  at  least  90  percent 
for  any  input  power  level  between  MTL  and 
-24  dBm,  shall  be  at  least  99  percent  for 
any  input  power  level  between  (MTL  -i-3 
dB)  and  -27  dBm,  and  shall  not  exceed  10 
percent  for  any  input  power  level  less  than 
-84  dBm,  referred  to  the  transponder  RF 
port(s). 

Note.— For  this  MTL  requirement,  a 
nominal  3  dB  transmission  line  loss  and  an 
antenna  performance  equivalent  to  that  of  a 
simple  quarter  wave  antenna  are  a.ssuraed. 
In  the  event  these  assumed  conditions  do 
not  apply,  the  MTL  of  the  installed  tran¬ 
sponder  system  must  be  the  same  as  that  of 
the  assumed  system. 

2.3.2.5  DABS  SLS.  The  transponder  shaii 
not  reply  to  DABS  uplink  transmissions  in 


FEDERAL  REGISTER,  VOL  43,  NO.  59— MONDAY,  MARCH  27,  1978 


NOTICES 


12827 


which  a  sync  phase  reversal  is  not  detected 
in  the  assigned  interval. 

2.3.2.6  Dead  Time.  After  replying  to  an 
ATCRBS  or  DABS  interrogation,  the  tran¬ 
sponder  shall  be  capable  of  replying  to  a  fol¬ 
lowing  ATCRBS  or  DABS  interrogation 
whose  Pi  pulse  is  received  at  least  125  ^sec 
following  the  transmission  of  the  last  pulse 
of  the  reply,  provided  the  transmitter  duty 
cycle  limits  of  2.3.2.8.2  are  not  violated. 

Note.— It  is  recommended  that  the  dead 
time  be  as  low  as  possible  to  maximize  the 
transponder  round  reliability. 

2.3.2.7  Random  Triggering  Rate. 

2.3.2.7.1  Unwanted  DABS  Replies.  The 
transponder  random  triggermg  rate  of  un¬ 
wanted  DABS  replies  which  result  in  false 
data  transfers  over  the  digital  data  link  in¬ 
terface  (see  2.3.8)  shsdl  not  exceed  one  per 
hour. 

2.3.2.7.2.  Sguitter  Rate.  When  Squitter 
transmissions  are  not  locked  out,  the  inter¬ 
val  between  successive  Squitters  shall  be 
random  with  a  nominal  mean  value  of  one 
second  and  a  standard  deviation  of  0.1  to  0.2 
second.  Squitter  transmissions  shall  be  ca¬ 
pable  of  b^ing  inhibited  via  the  Squitter  In¬ 
hibit  interface  (see  2.3.6.4).  Squitters  shall 
be  delayed  following  the  decoding  of  an 
ATCRBS.  an  All-Call,  or  a  correctly-ad¬ 
dressed  DABS  interrogation  until  the  com¬ 
pletion  of  the  corresponding  reply.  Squitter 
transmissions  shall  be  delayed  during  tran¬ 
sponder  suppression  intervals  controlled  by 
other  avionics  equipment  in  the  aircraft. 
Squitter  transmissions  shall  not  be  sup¬ 
pressed  during  ATCRBS  sidelobe  suppres¬ 
sion  intervals. 

2.3. 2.8  Reply  Rate  Limiting. 

2.3.2.8.1  ATCRBS  Replies.  ATCRBS  reply 
rate  limiting  shall  operate  in  accordance 
with  the  provision  of  paragraphs  2.7.10.1 
and  2.7.10.3  of  FAA  Selection  Order 
1010.51A. 

2.3.2.8.2  DABS  Replies.  DABS  All-Call 
and  discrete  replies  may  be  included  along 
with  ATCRBS  replies  as  part  of  the  total 
reply  sound  used  to  determine  the  receiver 
sensitivity  for  ATCRBS  reply  rate  limiting 
specified  in  2.3.2.8.I.  It  is  permissible  for  the 
sensitivity  to  DABS  All-Call  and  discrete  ad¬ 
dress  transmissions  to  be  reduced  when 
ATCRBS  reply  rate  limiting  is  in  effect.  If 
the  ATCRBS  reply  rate  limit  is  not  exceed¬ 
ed  and  the  provision  of  2.3. 2.6  and  2.3  4.1 
are  not  violated,  the  transponder  shall  be 
capable  of  replying  to  all  combination  of 
ATCRBS  and  DABS  uplink  transmissions 
for  which  the  resulting  transmitter  duty 
cycle  is  no  greater  than  2  percent,  averaged 
over  a  100-ms  period. 

2  3.2  8.3  Squitters.  Squitters  may  be  in¬ 
cluded  as  part  of  the  total  reply  count  used 
for  ATCRBS  reply  rate  limiting.  The  Squit¬ 
ter  rate  shall  not  be  affected  by  reply  rale 
limiting. 

2.3.2.9  DABS  Peak  Reply  Rate.  At  least 
once  every  four  seconds,  the  transponder 
shall  be  capable  of  transmitting  six  short 
(56-bit)  or  three  long  (112-bit)  DABS  replies 
in  each  of  five  consecutive  5-millisecond  in¬ 
tervals. 

2.3.2.10  Reply  Rate.  Extended  Length 
Message  lELM)  Transmissions.  Within  a 
single  25-msec  period,  a  traitsponder  with 
ELM  capability  shall  be  capable  of  transmit¬ 
ting  a  minimum  of  twenty-four  Comm-D 
(112-bit)  transmissions  arbitrarily  spaced  in 
the  25-msec  period. 

Note.— The  transponder  must  handle  one 
16-segment  air-to-ground  ELM  in  4  seconds 


(see  2.3.6.2).  Twenty-four  Comm-D  transmis¬ 
sions  are  specified  to  allow  a  margin  for 
reinterrogation  in  case  of  link  failure. 

2.3.3  Lockout  Control  Replies  to 
ATCRBS  interrogations,  replies  to 
ATCRBS/DABS  All-Call  interrogations, 
and  Squitters  and  replies  to  auxiliary  dis¬ 
crete-address  interrogations  shall  be  inde¬ 
pendently  locked  out  (i.e.,  the  transponder 
shall  be  insensitive  to  such  interrogations) 
upon  receipt  of  an  interrogation  with  the 
appropriate  code  bits  set,  as  described  in 
2.2.3.4.3.  Each  lockout  shall  be  cleared  or 
unlocked  independently  of  the  others. 

2.3.3.1  ATCRBS  Lockout  Time-out-Dura¬ 
tion.  The  duration  Tal  of  the  ATCRBS  lock¬ 
out  time-out  shall  be  16  ±2  seconds. 

2.3.3.2  Sguitter  Lockout  Time-out  Dura¬ 
tion.  The  duration  Tsl  of  the  Squitter  lock¬ 
out  time-out  shall  be  16±2  seconds. 

2.3.3.3  DABS  Lockout  Time-out  Dura¬ 
tion.  The  duration  T^  of  the  DABS  lockout 
time-out  shall  be  16±2  seconds. 

2.3.4  Recovery  Times. 

2.3.4. 1  ATCRBS.  All  transponder  recov¬ 
ery  times  related  to  ATCRBS  interrogations 
and  replies  shall  be  as  prescribed  in  FAA  Se¬ 
lection  Order  1010.51A  paragraph  2.7.7.2. 

23.4.2  DABS. 

2.3.4.2.1  Receiver  Desensitization.  Upon 
receipt  of  any  pulse  of  more  than  0.7  /isec 
duration,  the  transponder  receiver  shall  be 
desensitized  in  accordance  with  the  provi¬ 
sions  of  FAA  Selection  Order  1010.51A  para¬ 
graph  2.7.7.I. 

2.3.4.2.2  Recovery  from  a  D.\BS  Interro¬ 
gation.  Following  receipt  of  a  DABS  interro¬ 
gation  in  which  either  the  address  is  not 
correct,  or  the  data  block  is  decoded,  but 
there  is  no  reply  for  reasons  a,  b,  d,  e,  speci¬ 
fied  in  2.3.2.3,  the  transponder  shall  recover 
sensitivity  after  the  end  of  the  DABS  inter¬ 
rogation  at  the  rate  prescribed  for  recovery 
times  in  FAA  Selection  Order  1010.51A, 
paragraph  2.7.7.2. 

2.3.4.2.3  Recovery  from  a  Single  Pulse.  In 
the  event  that  a  Pi  pulse  is  not  received  fol¬ 
lowing  a  single  pulw  meeting  the  specifica¬ 
tions  fur  a  DABS  P,  pulse,  the  transponder 
shall  recover  sensitivity  at  the  rate  pre¬ 
scribed  for  recovery  times  in  FAA  Selection 
Order  1010.51A.  paragraph  2.7.7.2. 

2.3.4.2.4  Recovery  from  an  ATCRBS  Sup¬ 
pression  Pair.  When  ATCRBS  is  not  locked 
out,  ARCRBS  suppression  shall  be  in  effect 
following  the  receipt  of  a  P,-Pt  suppression 
pair.  If  a  DABS  data  block  is  not  detected 
following  a  Pi-P(  pair,  the  transponder  shall 
recover  sensitivity  to  DABS  interrogations 
at  the  rate  prescribed  for  recovery  times  in 
FAA  Selection  Order  1010.51A,  paragraph 
2.7.7. 2.  ATCRBS  suppression  pairs  shall  not 
otherwise  interfere  with  the  reception  of 
DABS  interrogations  regardless  of  the 
ATCRBS  lockout  state  of  the  transponder. 

2.3.4.2.5  Recot>ery  from  a  Broadcast 
Transmission.  After  receipt  of  a  broadcast 
transmission  (2.2.3  2.7),  the  transponder 
shall  recover  sensitivity  by  128  /isec  after  re¬ 
ceipt  of  the  sync  phase  reversal 

2.3.5  Code  Interfaces. 

2.3. 5.1  Address  Code.  A  means  shall  be 
provided  for  setting  the  address  code. 

2.3.5.1.1  Specific  Acquisition  Address 
Code.  A  means  shall  be  provided  for  setting 
of  the  variable  bits  of  the  specific  acquisi¬ 
tion  address  code  (2.2.3.2.1.2). 

Note.— It  is  preferable  that  the  means  for 
setting  the  address  codes  be  associated  with 
the  installation  mounting  configuration,  so 
that  a  change  of  transponder  will  not  re¬ 


quire  further  action  to  reset  the  address 
codes. 

2.3.5.2  Pressure-Altitude  Code.  A  means 
shall  be  provided  for  automatically  selecting 
the  12-bit  pressure-altitude  code  (specified 
in  FAA  Selection  Order  1010.51A  paragraph 
2.7.13.2.5)  for  inclusion  in  ATCRBS  and 
DABS  replies. 

2.3.5.3  Maximum  Airspeed  Code.  A  means 
shall  be  provided  for  setting  of  the  maxi¬ 
mum  airspeed  (MX)  code. 

Note.— It  is  preferable  that  the  means  for 
setting  the  code  be  associated  with  the  in¬ 
stallation  mounting  configuration,  so  that  a 
change  of  transponder  will  not  require  fur¬ 
ther  action  to  reset  the  code. 

2.3.5.4  Squitter  Inhibit  A  means  shall  be 
provided  for  accepting  an  external  signal  to 
inhibit  Squitter  transmissions. 

2.3.6  Data  Handling.  * 

2.3. 6.1  Standard  Transaction  Rates.  The 
transponder  shall  be  capable  of  handling  at 
least  30  Surveillance  or  Conun-A  interroga¬ 
tions  and  at  least  15  Comm-B  replies  in  a 
four-second  period  with  all  transactions  ar¬ 
bitrarily  spaced  within  a  single  25-msec  in¬ 
terval. 

2.3.6.2  ELM  Transaction  Rates.  The 
transponder  shall  be  capable  of  handling  at 
least  four  complete  sixteen-segment  ground- 
to-air  ELM’S  and  one  complete  sixteen-seg¬ 
ment  air-to-ground  ELM  in  a  four-second 
period  with  all  transactions  arbitrarily 
spaced  within  a  single  25-msec  interval. 

2.3.6.3  Data  Interface.  The  transponder 
shall  be  capable  of: 

(a)  Presenting  the  content,  with  the  pos.'si- 
ble  exception  of  the  address  code,  of  all 
properly  decoded  uplink  transmissioris 
which  have  been  received  by  the  transpon¬ 
der.  This  content  shall  be  available  within  I 
second  after  receipt  of  a  normal  transmis¬ 
sion  and  within  4  seconds  after  receipt  of  an 
ELM  transmission. 

(b)  Accepting  every  dov^'nlink  field  which 
is  not  generated  internally  by  the  trsuispon- 
der,  i.e..  any  class  X  field,  for  transmission 
to  the  ground.  Such  acceptance  shall  begin 
on  or  before  the  start  of  the  reply  transmis¬ 
sion. 

Note.— This  requirement  applies  in  addi¬ 
tion  to  data  link  functions  which  may  be  in¬ 
tegrated  into  the  transponder.  The  inter¬ 
face  will,  with  appropriate  external  equip¬ 
ment,  allow  for  transfer  of  data  from  one 
ground  sensor  to  another  through  the  tran¬ 
sponder. 

2.3.6.3.1  Unavailable  Data.  If  a  reply  is  • 
transmitted  containing  one  or  more  data 
fields  for  which  there  is  no  available  data 
input  device,  or  for  which  there  is  an  input 
device  with  no  data  to  transmit,  the  trans¬ 
mitted  data  field(s)  shall  consist  of  all  zeros. 

2.3.7  Synchronizing  Interface.  A  signal 
shall  be  presented  by  the  transponder  from 
which  the  time  of  receipt  of  the  sync  phase 
reversal  of  a  synchronized  interrogation 
may  be  determined  with  an  accuracy  of  ±50 
nsec. 

This  notice  is  issued  under  sections 
307(b)  and  312  (a)  and  (c)  of  the  Fed¬ 
eral  Aviation  Act  of  1958  (49  U.S.C. 
1348(b)  and  1353  (a)  and  (c)). 

Issued  in  Washington,  D.C.,  on 
March  16,  1978. 

Robert  W.  Wedan, 

Acting  Director,  Systems  Research 
and  Development  Service,  ARD-1. 

[FR  Poc.  78-7612  Filed  3-24-78;  8;45  am) 
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